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INTRODUCTORY NOTICE. 



The following Report is the second which has resulted from the 
labours of the geological surveyors of the West India Islands. 
The first Report * relating to Trinidad, as prepared by Mr. Wall 
and Mr. J. G. Sawkins^was liighly creditable to these authors, not 
only for a perspicuous description of all the rocks and deposits of 
that large island, with very effective illustrations^ but also for the 
ability displayed in assigning to the different formations their 
proper relative places in the general geological scries of other 
countries. 

• 

Jamaica being the colony next selected to be sm*veyed, and 
Mr. Wall having retired from the service, not however without 
contributing good aid in the commencement of tlic new survey, 
Mr. Lucas Barrett^ a young palaK>ntologist of merit, was appointed 
to the vacant place, and he, in conjunction with Mr. Sawkins, had 
made considerable progress in a brief period, particularly by 
correlating the organic remains of the Jamaica limestones with their 
congeners in Europe, when unfortunately he was drowned whilst 
searching in a diving bell for marine remains beneatli the sea. 
Mr. Sawkins then became the Director of the Survey, aided for 
a short time by Mr. Arthur Lennox, who, having soon retired from 
ill health, was replaced by Mr. Brown, the present associate of 
Mr. Sawkins in preparing this volume with its map and diagrams. 

A i)erusal of the first 37 pages of this work, in which the 
physical geography and outlines of the different formations is 
given by Mr. Sawkins, if accompanied by an inspection of the 
coloured map, will give the general geologist a clear view of 
the whole subject; but that which renders this work valuable 
to the Jamaica proprietors is the detailed description of the 
lithological structure of each of the large parishes into ^vhich 
the island is dividcd.f 

Not the least valuable part of the book is the Appendix No. V., 
p. 306, in which Mr. R. Etheridge, the Paljcontologist of the British 

♦ Report on the (icology of Trinidad ; or, Tart I. of the West Indian Survey. By 
O. P. WaU and J. G. Sawkins. rx)ndon, I8G0. 

f By a recent Act of the Ijcgislature the outline of these large parishes, and even 
their number, has been changed and modified. Vide Appendix IV., p. 302. 
20073. ;V 2 



IV INTIU iXY NOTICE. 

Survey hae, after long labonr, examined and classified all the 
organic remains^ referring them respectively to their equivalents 
in the Cretaceous and Tertiary depomts of Europe. In an instruc- 
tive general Table he has further shown that in 12 different 
localities in the West Indies the chief geological deposits are 
almost exclusively of the Miocene age of the Tertiary series^ the 
only exceptions being in Trinidad and Jamaica, where Cretaceous 
and Eocene formations occur. 

Hence it follows that the Igneous Bocks which are associated 
with such deposits are for the most part either of the Miocene age 
or to posterior to that era; some of them, as is well known, 
having been indeed recently erupted. 

In the progress of the West Indian Survey, Messrs. Sawkins 
and Brown are now occupied in the examination of the great 
Colony of British Guiana, in which they have'to describe some 
other rocks of the American continent which are of older age 
and of very different lithological character to any which exist in 
the West Indian Islands. 

RODERICK I. MURCfflSON, 

Director^ GeneraL 

April 12, 1869. 
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From the annexed diagram it will be seen, 
the highest elevations on the island are dta- 
ated to tibe east^ and the inclined slope rises 
from the west 

The only Testiges of Tolcanio action^ occur 
on the north-eastern portions of the central 
chain or range of monntains about 7,000 feet 
below the summits of the Blue Mounttdn peak, 
which consists of sand and gravel, represented 
hj quartate, conglomerate, and mdurated 
felspathic days ; evidently stratified formations 
containing rounded pebbles and d^ris of pre- 
viously existing rocks, some of wluch do not 
occur on the idiand and appear to have been 
derived from a distance. 

This action might have operated inter- 
mittently so as to permit the growth of coral 
ree&, marine animals, &c., oi which the re* 
mwis are contained in the limestone forma- 
tions. Agun supposing the deposits to have 
originated from local igneous or volcanic action 
or Irom d^ris derived from islands to the east, 
submersion having intervened, the lighter mate* 
rials and finer sediment would be transported 
by the currents to the westward, these influ- 
ences combining with subsequent changes of 
level, account for the prolongation of the land 
to the westward. 

It is specially necesary to consider the con- 
formation ana features of an intertropical 
country before the atmospheric phenomena can 
be tmderstood, involving tiie land breezes by 
mght and the sea breezes bv day, so invigora* 
ting and reviving to both ammal and vegetable 
life. 

A large amount of vapour is brought by 
the regular trade winds which mitigate the 
influences of the vertical sun passing semi- 
annually over these latitudes, beating the at- 
mosphere to sometimes 100^ and rardy less 
than 80^ 



The amount of rain during the rainy season as will appear in 
the subsequent report has an^important influence on the geological 
and physical features of the country. 
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6 GBOIiOOT OV JAXAIGA. 

From the eea level on all aidee of Jamaica a series of ridges 
gradually ascend towards the central range, from which uey 
radiate like the fingers of an expanded hand, di?idinff the laige 
rivers and attaining in the cnlminating peaks an devation of 
7,335 feet 

The mean daily heat at the sea level may be assumed at 80^, 
and as a sensible diminution of temperature is experienced for 
every 100 feet of elevation, it is easy to realize that great varia- 
tion of climate must be presented by the higher and lower districts 
of the island. 

♦ « 

The vapours ascending from the rivers combining with those 
attracted from the surrounding ocean, produce in the upper 
regions^ clouds highly saturated with moisture, which ^sdiarging 
on the upper summits, induce the vegetation characteristic of a 
colder climate. But it is only during the rainy season that a daily 
accumulation of vapour is observed to overcome the attractive 
influence of the Blue Mountains, thus fiUinfi: the air with oumulus 
and nimbus clouds, which disperse over the wnole island and produce 
a general condensation which cools the atmosphere, equalizing 
its temperature with that of the mountun summits and thus 
moderating the action of the cooler land breeze of night and sea 
breeze by day. Should, however, the condensation be derived 
from the accumulated masses of vapour collected by the solar 
influence in these latitudes and brought by the trade winds from 
the Atlantic Ocean, the rain is then precipitated with such force 
and in such quantity, effecting the removal of the soil and earth 
(especially on the highly inclined surfiu^e of the hills) to such an 
extent, as to embarrass the processes of cultivation and produce 
considerable local geological changes also. 

Three important ridges descend from St. Catherine's peak in the 
directions west, south-west, and south-east, exercising important 
influences on the distribution of clouds and rain in the district, 
since the currents of air pass up the river courses, and as the 
wind blows, so the clouds are directed along one or other of the 
ridges or up one of the depressions, resulting in a runfall, either 
in Metcalfe or the northern part of St. Andrewef, if the west 
ridge is affected ; in St. Thomas-in-the-Vale, northern part of St. 
Catherine's, or St. John when from south-west the most general 
quarter ; whilst the south-east ridge seldom has rain unless with 
a northern wind or during the passage of the sim over the 18th 
parallel. 

The following important rivers all have their origin in the 
vicinity of St. Catherine's Peak, viz., the Yallahs flowing south- 
eastwardly, the Buff Bay and Wag Water to the north, the 
Mammee and Hope towards the south. 

Referring to the meteorological table previously inserted which 
was compiled from observations at an altitude of 4,000 feet, it 
seems that the condensation of aqueous vapour is less at the upper 
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than at the lower levela. At the above elevatioti^ during three 
yean of obserrationfl, no more than 36 inohes fell annually, 
whibt in the low lands a fall of 10^ inches in three hours has 
been known. A prevalence of these heavy tropical rains for 
several days is attended with serious consequences, the rivers are 
swollen in some places also to the depth of 100 feet or more above 
the ordinary level, where they are enclosed by high banks and 
escarpments; and the destructive force of the pressure exerted 
becomes most disastrous, rocks and trees are removed, hills reduced 
in size, plains formed, and the outline of the surface completely 
changed, even in the course of a few years only. As evidencing 
the violence of these tropical floods and the force they exert, 
it may be mentioned that it is stated on very respectable and 
reliable authority that a block of limestone which hful been pre 
dpitated into tne Plantain Garden river, exposing 30 cubic feet 
of surface was removed during a heavv flood in 1858 so that not 
a vestige of its existence remained ; the great attrition to which 
it was subjected having caused the total disrupture of this 
enormous mass into minute fragments. 

Considering the important &cts deducible from meteorological 
observations and their manifest connection with geological phe- 
nomena, it is a source of ^eat reeret that more extended data of 
this nature are not accessible and that the migratory occupation 
of the geolo^cal surveyors did not permit them to pursue this 
line of mquiry. 

Physical F^atubes akd GEimuAL Stbuotube of the 

COUNTBY. 

To facilitate a comprehension of the surface and conformation 
of the island, it has been considered advisable to furnish two maps, 
one delineating^ the principal mountain ranees or directions of 
dynamical action, the other the leading depressions or river 
courses. 

It will be seen that the mountun ridges trend from south- 
east to north-west, and notwithstanding subordinate departures 
from this dkection, yet the general tendency of the elevating 
forces has operated in those lines, which coincide with the direc- 
tion of earthquakes at the present day, and it is not unlikely a 
lengthened series of observations would prove that the land is 
still rising, but the brief period occupied by the ffeologiciJ exami- 
nation has not permitted the establishment of sudi observations. 

The eastern portion of Jamaica is so mountainous that scarcely 
two miles square of level surface can be found eastward of 
the plain of Liguanea, which extends from the long mountain 
near Kingston on the east, to the borders of Clarendon on the 
west. 

East Coast Range, 

The coast ranges of Jamaica rise on all sides of the island either 
directly from the shore or at a short distance inland, and are dis- 
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tinguisbed by their low altitude, characteristio vegetation, and 
uniform litbological structure. Tbe John Crow hiilf fonning the 
eastern coast range, rises higher than any other of the ooaat ranges 
extending from the extreme N.£. point of the island to the Plan- 
tain Garden Bay. The western side of this range is precipitous, 
due to the easily-disintegrated nature of the rock underlying the 
limestone and also the abrading influence of the tributaries of the 
Bio Grande. 

Southern Coast Range. 

This range rises a little west of Morant Point with a gradual 
slope towards the sea, and runs to the Bumess or Yallahs moun- 
tain^ forming the termination of the southern ridge of the Blue 
Mountains, which divides the waters of the Morant and Yallahs 
rivers. From thence the range proceeds to the northern edge of 
the Saltponds, which singular area will be minutely described 
hereafter. 

From this point the ridge continues at considerable elevation 
till meeting tbe Mundicut river, whence running north and form- 
ing the Richmond hill, it then returns to the sea west of Albion, 
and continues close to the shore as far as the Palissadoes, thence 
turning north to the plain of Liguanea, and forming the confines 
of the same on the north to Stony hill, from which point trending 
south-west at tbe ferry, again making an angle, and curring round 
the vale of Caymanas, then proceeds south-west tO- the vicinity 
of Spanish town, whence trending north-west, forms the eastern 
flanks of the Rio Cobre river. 

Another low range of hills rises near the south coast at Port 
Henderson, and proceeding a few miles south-west sinks below 
the alluvium and morass, north of Galleon harbour, and reappear- 
ing at Goat island which consists of the same geological formation, 
connects with the Brazilletto hills and Portland ridge. On 
the south-west of this, the range is only represented by some 
isolated eminences such as Kemps hill. The direction of these 
hills is then to the west and north constituting the boundary of 
another extensive plain comprising the parish of Yere, and divid- 
ing the waters of tbe Milk river and the Rio Minho or Dry river, 
which cuts through tbe coast range near Denbigh. West of the 
Milk river the south coast range is more continuous and elevated, 
exhibiting high clifls, and rising to an elevation of 1,500 feet, but at 
Plowden hill is diverted west, forming the Santa Cruz and Lacovia 
mountains which are divided by the Black river, then turning to 
the south-west enters the parish of Westmoreland, and trending 
north-west unites with the Dolphin head at an elevation of 1,816 
feet. The latter mountain is situated at an equal distance from 
the western, northern, and southern coasts ; and from its southern 
base the most extensive plains of the island expand towards a 
lower line of hills on the extreme south-western point of the 
island, which attain 360 feet in height. North of these hills, be- 
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tween S. and N. N^ril pointB, the land is low and marshy and 
usually covered with swamp. To the north again a change of 
altituae and also of geological character ensues. The white 
limestone is replaced by the black shale formation at Esher to 
Ma^otty cove, where the — 

Northern Coast Mange 

may be said to commence and continue uninterruptedly (except- 
ing where out through by the gorees of rivers) to the deep valley 
of the Montego river, where the white limestone has been completely 
removed over a considerable area. Continuing east from Montego 
bay the coast range presents an elevation of over 1,000 feet, and 
borders the seat or does not retire more than a mile from the shore, 
till interrupted by the depression of the Martha Brea river, which 
debouches at Falmouth. Rising again at the Bock the range con- 
tinues with a height of 1,000 feet or more as far as Port Maria, 
where a mineral change again takes place, the limestone giving 
place to black shales, conglomerates, &a extending to Buff bay. 
Eastward of this point the north coast range consists of a series of 
low hills. On approaching Low Layton an extinct volcano occu- 
pies the district eastward, whilst the limestone ridge passes south- 
wards at the usual elevation of between 1,000 and 2,000 feet. 

At the old debouch of the Bio Grande, east of Port Antonio, 
the northern range finally disappears, inferior rocks are exposed, 
and the east coast range originates. 

Central Mountain Ranges and dependent Ridges, 

These are distinguished by position, altitude, and mineral cha- 
racter. The highest portion is known as the Blue Mountain ridge^ 
commencing at the hase of the John Crow hill on the east, and 
gradually ascending to the peak in a series of successive wave-like 
eminences. From the apex three prominent ridges extend, viz., 
the main ridge to the north-west, sinking down in the parishes of 
Metcalfe and St. Thomas-in-the-Vale, towards the west, com- 
prising the important sununits of Juan de Bolas in St. John's, and 
Bull Head in Clarendon; north of the Minho, passing from 
Tankee river towards the north-west through the black grounds 
of Trelawny ; a ridge parallel to the latter runs south of Bull 
Head in Clarendon towards Hector's river. Maroon town, and the 
Montego river. * Other elevations, some consisting of the lower 
formations, occur near the head of Great river; but none of the 
summits west of Bull Head are so salient as the Dolphin Head, 
though the latter is only 1,816 feet above the sea, or 5,520 below 
the Blue Mountain pe^. 

The eastern portion of Jamaica may therefore be characterized 
as mountainous, and the western as hilly, assuming 2,000 feet as 
the timit between those types of surface. 
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The two other prindpal rangeB ori^nAting from the Blue 
Mountain ridge are^ IbL on the north to the west of Nanny Town^ 
2nd. The ridge diyiding the Morant and Yallahs rivers, the Uugeat 
streamB in the eouth-eastem part of Jaouuca. It rises with a very 
steep ascent from the above rivers (which have excavated deep 
channels)^ at 5,000 feet elevation, uniting with the Blue Mountain 
dome. 

The temperate climate appears to commence in these districts 
at 4,000 feet in height. At that elevation the temperature is 
agreeable to Europeans, but too cold for natives or Africans. 

St. Catherine's peak between the Yallahs and Buff Bay rivers, 
rising to 5,000 feet, presents a conspicuous object in the main 
range, and seems to have been a centre of upheaval. The strata in 
this vicinity exhibit considerable dislocations and variation ; the 
peak itself consists of conglomerates, shales, &c, whilst in the ridge 
north of Buff Bay river, igneous rocks are largely developed. 
The " Gap ^ at Silver hill is 1,500 feet below the peak, seeming 
to indicate a large amount of denudation. 



List of Eletatioks. 

The elevations have been determined barometrically, using 
the same formula for the reduction of the whole. 




St. TnonAS-nr-ZHX-EAST. 

Western peak of Blue Mountain 
Box Hill, Belvedere estate • 
Hill above Fetersfield House - 
„ west of Bobetson*s CSiapel 
Line of parish, St. Dayid's, 

above Petersfield - 
Bine Mountain estate, over- 
seer's bouse 
Coley Estate - - - 

HiU, north of Coley Works - 
Dividing line of St David's 

above Greorgia 
Island head, Government house 
Newington Beakaway or land 

slip 
Monkland Ck)ttage 
Mannin Gap at dividing line - 
White Hall (cross roads) 
Cold Ridge, above Edmonson's 

house 
Edmonson's house 
McPherson's house, going up 

Cold Ridge - 

Upper grass piece above 

Spring . - - 

Cammack, Blue Mountain 

Estate 
Hill, north of Creighton HaU - 



7,335 
05d 
571 
386 

1,S08 

361 
746 
797 

1,745 
2,500 

3,419 

1,506 

2,038 

718 

4,280 
2,117 

1,875 

2,280 

1,254 
1,879 



Bemesfl, or Yallahs Mountain - 
Orange Fade - • . 

Georgia . . . 

Mount IdoM hill, fiorth of 
Georgia ... 
Bath -' • . * 

Richmond • . . 

Harbour view 
Cuni Cnni PaM 
Nathaniel Wilson's - 
The Bath Spring 
Fldr Field • 
Top of Oxford HiU - 
Efforts ... 

Top of ridge north of Stony 

Hermitage ... 
Mount Qiampuny 
Torrington - - . 

Harbour Head 
Bowden Great House - 

FOBTLAITD. 

La Grange . - - 

Rio Grande, at fording Golden 
Vale - - - 

On ridge, above road to Moore- 
town - - - 

Lignite bed, above Mooretown 



2,348 
1,900 
541 

3,521 
170 
433 
486 
2,698 
1,071 
365 
S54 
424 
596 

736 
961 
1,111 
760 
91 
163 



549 

252 

896 
1,257 



aSNlBAIi OOTLimi 
Lilt of Eitmtioia—^ontimied. 



StMioii. 


Fe«t 


BUtion. 


FnL 


■PtAaoaitt ■ 


M8* 


Flanuteid Cottage • 


3,S1S 


|;0-.-- : : 


4S0 
691 


Easy Mind - 

Law's Cbaprl, FalU Kver - 


1,943 
3,174 


Shotorer 


1,119 


Green Valley . 


1,770 


Kernlocks - 


497 


Narrowt of Yallahs Bivet 


l,SS3 




045 


Gnava Ridge - 


1,7SS 


Bio Grinde, diTlding Une 




Tweed Side, Green Knet 


3,180 


Bonth 


9B7 


Westphalia - 


3,795 


HiUBank 




BtrawbenyHill 


3,857 


Tower Hiil - 


34a 


Belle View (Greenwich Ho*- 




Providenw Mine 


114 


pital) 


5,017 


Bote Hill, weR o( Bio Gnuide 


M94 


Yallahi Biter, riwr he«i - 


Mei 


BoROQ 


160 


Moant Uybla 

Content Gap - . . 


S,II8 


FaJrPKMpect- 


170 


3,351 


John Crow r«ige, abor* 




Salt Hill 


3,564 




8,110 


Salt Bitn, dlTidina line St 




Koae Hill Copper Uine 


UU 


Andrew - 


3,031 


Be»d of Dry RiTcr - 


4,3S0 


Clydesdale . - 


3,536 


Kio Qnnde Minr* ■ 


3,800 


Dickton Cave 


3,987 


KMiny TowD - 


3,604 


MoiM's 0^, diyiding Una St. 


4.683 






George 


4,9*5 


St. Ditid'». 




Uonot ludwtry 


3,933 


Cunbridge HIU Gap - 


1,137 


Top Em - 


3,633 


BungtoD 


3ia 






TmnHiU - 


2,140 
3,894 


St. Atomw. 




Abbey Green - 

TortUndQap- 

Onnge Pwk - 

Uoyd'a 

r»ir Prospect - 

WOTTis 


4,041 
5,549 
1,900 

a67 


Greenwich, sea lereL 
French bnrjalgioiuid 
Mongnmbie* Comer - 


S6 
340 


1,341 

536 


Hope Tollgale 
The Ketreai - 


iS87 
379 


Moonl Sinnia 
TJllimatmn - 
Swampa 
"WiDdBor Cistlc 


794 
1,934 
1.140 
1I,SS4 


Swaltowfield ■ 
Sloney Hill Barr»cks . 
Monot Eipnet (Terrska) 
Constant fepring - 


300 
40B 
1,485 
MS7 


WUlfield Hall 




803 


Anihilly G«p- 

Windror Fore«t 

Tomer, or Landewej Gap - 

Hog Pond - 

BolMjBay - 

Prospect. Itev. C. Jackioo - 

HagfeyGap - 

Worceiler Park 


!|3ae 

1,S90 

3,754 

904 

1,793 

6,280 
1,407 
3,831 
1,9S9 


Golden Spring 

Laurences Tavern 

Mount Mosee ■ 

TomsRiTer - 

Mount Pleaaanl 

Twecdside Gap 

While Rircr Gap 

Ginger Biver, fording at time 

Mount Creisy 


819 
1,068 
3,016 

737 
1,691 
3,797 
3,530 

3,006 
3,664 


TnrnerGap - 


1,733 


Airey Mount - 
FoiesOap - 


3,458 
3,967 






Hardwar Gap 


4,079 


Post Boxai.. 




]!4ew Ca«tie Mess Boom 


3,974 






Craighton - 


3,669 


Green Monnt - 


1,307 


Eaynlond Hall 


a,7G7 


Locky Valley 




Content Gap - 


3,355 


Stafford HkII . 


I'oSl 


Sl Peter's ChnrcU - 


3,892 


Good Dope - 


2,763 


Cold Spring G«p 


4,523 


Bloibnrg - 


3,44B 


Clifton Monnt 


4,491 


HalbcTMadt - 


3,381 


Sl Catherine's Peak - 


6fii6 


FUmalead - 


3,663 


Silver Hill Gap 


3.818 




3.J8* 


Honnt Fronliect 


3,TS1 
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Lilt of £icvationa— fonliMiMii 



SUtiOD. 


Feet. 


Sution. 


EMt. 


Light Hole (DoraOty) 
Wina*>t 


1,399 
ITS 


Kem'aPen - 
Gid^HaU - 


1,U7 
1,0«1 


IndnWiT 
Home Cwlle - 


1,683 




870 


1,190 


Hnl«n*e Biver tink - 
Koad near WUle Hill 


79S 


QoBhen 


VTB 


7M 








654 






Grand Vale . 


553 


MuKsaaTMR. 




FhantillBads - 


609 


CohjvillB - 


3,049 


Ip»Ich 


435 


MuooRdd - 


3,000 


For«t 


369 


Silent Hm - 


3,943 


Pedro PUiM - 


sia 




S.B34 


Black HiTW, near Ifagotty - 


306 


Uile Golly Moontsin- 


8,996 


Content 


800 


lincoln 


3,897 


Peru - 


178 


Adui't VaUer 


a,884 


Homulow - 


164 


Chndleigh - 


a,769 


Qoihen 


131 


Giugo-w 


2,696 


Shaira 


87 




S.5G3 


T.8.Eet«e - 


74 




3,51* 


New LacoTto Bridge - 


B8 


Craig Head - 


3,619 


Fullenrwood - 


41 


KinplMd - 
HaSty 


a.4ir 


Holhmd 


as 


S,3S3 


Sail SpriBB (motun) - 


16 


WigWn 


9,998 


Pnnche. Srer, Great Cnhtw 


10 


Newport 


3,339 


Accompons Town 


!,*09 


DiTTton Chnrch 


8,911 


Aberdeen 


1,839 


Bokd Dwr Spnrtree - 


3,174 


Rolhven 


1,169 




a,165 


KeyMham - 


1,110 


BeHymnre - 


S,1S0 


Cinnamon 


944 


Someriet 


2,144 


FnlletHall - 


656 


Mwidcville . 


3,131 


Thornton - 


036 


HeoTitreo - 


2,037 


Maggotly 


fill 


GreWVeUey. 


9,001 


Bagdate" - 


509 


Spioe Grove - 


1,643 


Appleton ... 


484 


CoweePM-k - 


1,735 


Mejdoo 


461 


Battersea 


1,8B5 


Windsor 


488 


Kendal 


1,565 


Tanzhall 


3SS 


Grove Place - 


1,SS3 


Barton Trie Honw . 


377 


Fork Hall - 


1,430 


Mexico Gnlf. 


371 


St. Qeorge'i Chnrch ■ 


l,<14 


Hill Bide, wMt of Bnwlnm 




PuMjHm - 


1,394 


Valley 


318 


Bowae 


1,843 


Black River at Magotty 


318 


Provldenoe - 


1,806 


Boyne, 0!d Great Hoaae 


168 


Hectoc'B Hiver sinlu ■ 


i,aoo 


Breadnnl Valley 


106 


Mile Gully - 


1.U6 






Oxford 


879 
671 


WzsTiioanutD. 








NewWorka - 


1,88* 


St. Elizassih. 




Content 


1,TB6 
1,550 


Head north-weBt of Potidaai - 


3,996 




1,430 


Corby 


8.1 61 


BothwaU 


MOO 


Berlin 


1,136 


Road, north of Bamyside 


1,306 


Belmont 




HUl, north of York - 


i,a5* 


Belleme 


1,900 


R<.ad near Woodstock 


1,189 


Springfield - 


1,769 


Kew Part - 


1,177 


Yardley Chase 


l.fiSO 


Near Mount Stewart - 


1,111 


Lwer-i Leap - 


1,502 


Hermitage - 


1,034 


Elderriey (Reid'i) - 


1,470 


Road between York and Green- 




Eldewley - 


1,463 


wieh 


9S0 


Piigah 


1,381 


North of Meokfield - 


919 




1,865 


Beerton SpHng 


894 


Mulgraye - 


1,319 


Boundary line near Dolphin - 


878 
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Liflt of Elevatioxuk— tfon#j»iiedl 



StatioD. 


Feet. 


Station. 


Feet 


York. 


a47 


SpringVale « • « 


603 


Between Chesterfield and Sea- 

lOfd m n m 


$84 


Orange Valley 

Dundee ... 


296 
602 


Setford Town 1 mQe from 




Windsor Spring head 


292 


Baddo - ^ • 


830 


Pantrepant ... 


387 


Chesterfield • - • 


740 


FontabeUe - 


478 


Moreland ... 


739 


Hamstead ... 


697 


West of Seaford Town 


69d 


BeUevue ... 


706 


Near junction of Bellefbrd and 




Good Hope - - - 


666 


Great Biren 


674 


Summit of Bed Hill on Con- 




Flower Hill - 


607 


tent - * * 


697 


Hill near AigylePen - 


584 


Weet side of Quah's Pond 


860 


One mile east of Jerusalem • 


684 


Hyde Hall - 


617 


Jerusalem Mountain - •• 


680 


Mahogany HaU 


861 


Petersrille . <. - 


671 


Alps at School HouM 


1.264 


Jerusalem . . - 


654 


Alps at summit 


2,246 


Onmge Grove 


492 


Ulster Spring 


1,669 


Kings - - - 


429 


Spring Garden 


1,695 


Hill, sonthrwest of Glasgow -* 
Hill side, west of Khi/s Val- 


416 


Stewart Town 






All Sides 


2,418 


ley - 


396 


Troy Spring • - • 


1,924 


Between Betreat and Brighton 


890 


Stetten 


2,006 


Hevlersfield Mountain 
Bellisle Mountain 


398 


Hector's Biver, iqnier sink • 
Stiriing Castle or Elgins 
Stone Henge • • «• 


1,823 


347 


1,021 


One mile south of White Hall 


338 


794 


Between Ackendon and Orange 




Brampton Bryan 


l/)86 


Grove . - - 


297 


Bryan Castle • . • 


919 


Glasgow House 


269 


Arcadia ... 


976 


Grange - . - 


264 


Ashley HaU - 


1,387 


White Hall - 


260 


Swanswick ... 


694 


Bofain's Pen Biver - 


240 


Georgia • - - 


868 


Fort William . - • 


216 






Caharitta Biver 

Shrewsberry . - - 


201 
177 


St. Jambs, 




Base of lull south-west of Glas- 




Cinnamon Hill 


209 


gow - - - 


173 


Millenium Hall 


690 


MaaeMure . - - 


172 


Blue Hole . . . 


1,193 


Bluefields ... 


160 


Flower HiU ... 


1,274 


Nonpareil . . « 


167 


Anchovy Bottom 


697 


Cwnwall - . - 


166 


Beading ... 


667 


Sweet Biver - - - 


146 


Mount Carey ... 


440 


Boaring Biver 


188 


Childermass - . - 


764 


Friendship - - - 


129 


Wiltshire 


740 


Camp Savanna 


128 


Monpelier ... 


146 


Glasgow Works 


123 


Betneve • . - 


359 


Jones' Pen . - - 


118 


Lathwi ... 


447 


Betreat 


111 


Salter's HiU - 


889 


Canaan - - 


100 


Spring Held ... 


1,633 


Betrieve - . - 


90 


Kensington ... 


1,714 


Frome - - - 


80 


Maiden Chapel 


1,820 


Mesopotamia - . . 


76 


Cold Spring - - - 


2,035 


Mount Eagle . - - 


51 


Maroon Town* 


1,718 


Old Hope 


32 


SchaVs Castle 


1,305 


Meylersfield . - - 


10 


SpringVale . - - 


503 


Tbblawnt. 




St. Gboboe. 




Calabsr ... 


328 


Cascade • . - 


2,266 


Btead ofBioBueno - 


503 


Cedar VaUey . . - 


2,053 


Falls of „ „ - 


84 


Bemam Wood 


1,251 


PhcBnix ... 


870 


MontpeUier . . - 


969 


Canaan . . . 


501 


Between By brook and Dnnbars 


986 
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List of EleTBtioDS— eonftntftf^. 



Station. 




Feet. 


Station. 


Feet 


Rim of Extinct Volcano (Low 




Bower's Hall- ' - 


645 


Layton) 


• 


751 


New Retrieve House - 


516 


Balcarries 


• 


727 


I^ of pariah, netr Buehlui* 




Mount Blanc - 


• 


675 


nan's - * - 


507 


Greenyille (Dunban) - 


- 


658 


Old Retrieve Hooae - 


505 


Mocha 


• 


554 


Cabaritta River, highest fi>rd« 




Fiflhdone 


- 


488 


ing - • - 


501 


Ytheraide 


. 


486 


Hill between wood chnreh and 




Black Hill - 


■• 


481 


Richmond - - • 


469 


Leckies 


• 


372 


Cabaritta River, lower fording 


467 


Soath of Charleston - 


- 


295 


Vespers - - - 


448 


Eden - - - 


- 


267 






Bybrook 


- 


238 


mond « • • 


892 


Skibo 


. 


181 


Williamsfield 


990 


Low Layton Great House 
Spring Garden 


- 


124 


Between Middlesex and Rich- 




• 


29 


mond Vale - - - 


326 








One mile north of Caeoon 


313 


Hanoyeb. 






Hog River - - - 
Ri^, three-quarters of a ndle 


270 


Dolphin Head 


- 


1,816 


south-west of Lncea 


264 


Castle Hyde - 


• 


1,561 


Middlesex - 


215 


Between Copse and Friendship 


1,237 


Wood Church 


215 


George's Plain Mountain 


- 


1,133 


Bachelors' Hall 


207 


Cascade Church 


• 


1,182 


Mosquito Cove 


196 


Between Cascade and Ponte- 




Mill, south of Richmond 


186 


fract 


. 


1,154 


Haughton Hall 


175 


Between Cascade and Mag- 




Richmond ... 


175 


gotty 


- 


1,129 


Richmond Vale 


160 


Between Pondside and Mont- 




Green River - - - 


157 


pellier - - ■ 


- 


1,105 


FiSher- ... 


151 


Tules House - 


. 


980 


KendaU 


138 


Friendship 


- 


959 


Between Industry and Green 




Knockalva - 


- 


904 


Island ... 


132 


Between Mountain Valley 


and 




Point « - - 


122 


Cabaritta - 


- 


899 


Tryall 


120 


Copse 


- 


843 


Rhodes Hall - - 


108 


Retirement 


- 


798 


Rock Spring ... 


89 


New Milns 


m 


756 


Phoenix . . - 


70 


Great Valley - 


m 


686 


Flint Rivef - - * - 


61 


Prosper Well - 


- 


678 


Eaton ... 


61 


Near Middlesex 


- 


663 


Saxham . . .. 


61 


Montpellier - 


- 


637 


Newfound River 


51 


Clermont 


- 


600 


Maggotty - - - 
Salt Spring ... 


47 


Pontefract 


. 


590 


41 


The Flint River, near Pond. 




Prospect ... 


41 


side 


. 


584 


Spring - - - 


27 


Vida'sShop - 


- 


584 


Abin^on - . - 


22 


Shettlewood - 


• 


580 

1 
t 
1 


Fat Hog Quarter 


33 
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SuPEBFioiAL Areas of each Parish as given on Dr. Robertson's 
Map compiled from Actual Surveys, and approved of by the 
Government of Jamaica. 



County 


OP 


1 
Surrey. 


County of Mtddlebbx. 


i 

County of Cornwall. 


Parishes. 


Sq. 
MUes. 


Parishes. 


Sq. 
Miles. 


1 
Parishes. 


Sq. 
Miles. 


Kingston 


. 




5 


St Catherine 


- ! U5J 


; St. Elizabeth - 


448 


St ADdrew 


- 


. 


124 i 


St Dorothy - 


- 58 


I Trelawny 


380 


Port Royal 


- 


. 


45 


St John 


- 128 


: St James 


227 


St David 


. 


• 


76J 


St Thomas-in- 


-the 


j Hanover - 


166 


St Thomas-in the 




Vale 


- 


117J 




309 


East . 


- 


. 


244 


St Mary - 


- 


121 






Portland 


. 


. 


147 


Vere - 


. 


128 






St George 


- 


. 


114 


Clarendon - 


. 


440 


, 




Metcalfe 






105 


St Ann 
Manchester - 

1 


■• 


461 
310 


1 






861 


909 


1,480 



Total square miles, 3,250^. 
BlYERS. 

The direction of the principal watercourses seems to be defined 
by that of the mountain ranges, since they descend from the higher 
mountain districts^ and flow parallel to the trend of the more im- 
portant ridges ; but on reaching the alluvium their course becomes 
irregular. 

Upwards of 114 rivers or streams are known to fin(l their way 
to the sea from the interior of the island, exclusive of the numerous 
tributaries which issue from every ravine of the mountain districts^ 
or from the lakes and lagoons which overflow during the rainy 
season ; this abundance of water justifies the appellation of 
^' island of springs," which was applied to Jamaica by the Spanish 
discoverers. 

The scale of the accompanying map only admits of the delinea- 
tion of the principal rivers exclusive of their various tributaries. 

The division of the rivers into so many separate channels by 
the inequalities of surface accounts for the absence of navigable 
streams. The larger proportion of these rivers are merely moun- 
tain springs which in time of flood become formidable and devas- 
tating torrents sweeping away in their impetuous course not only 
masses of vegetation, such as bamboos, wild cane, &c., but also 
large quantities of earth and rock, which being constantly accu- 
mulated by the force of the waters in the lower portion of the 
channels, occasion an elevation of the river beds. In the case of 
the larger streams such as the Morant and Yallahs at time of 
flood, these rivers overflow the dry weather channels, and present 
wide sheets of water on approaching the sea. It is, however, 
diflerent with rivers that cut through a deep alluvium, as for 
instance, the Black river, or the Hope, at the section of its course 

S0078. ^ 
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iidjacent to the road from IQngstoii to the Gardens, where a depth 
of nearly 300 feet of alluvium is exposed. After traversing which, 
the Hope river reaches the sea by a short route passing apparently 
through a fault in the white limestone to the east of the FallisBadoes, 
on account of the absorbent gravel and debris the water of this 
stream usually sinks through its bed some distance from the sea, 
and reappears at the base of the Long Mountidn near the sea level. 

In reference to the Hope it may be stated, that the actual 
channel seems of recent origin. It is supposed that previous to 
the earthquake of 1692 (which altered the levels of tiie surface) 
this river ran west along a depression north of Bumsey near 
Chancery Hall, and thence south-west to the Ferry at the southern 
extremity of the Bed Hill mountain. Geological evidences are 
much in favour of this supposition. Possibly the separation of 
the Long Mountain, from the mountains on the east was effected 
at the epoch; when the land of the Pallissadoes at Port Boyal 
sunk into the sea. 

The plain of Liguanea consists of alluvium and detritus to the 
depth of hundreds of feet. A well at Halfway tree, 300 feet deep 
in gravel, furnishes a constant supply of water, showing that the 
underlying strata of this alluvium is water bearing, and the nature 
of this detrital gravel is well exposed in the section at Hope 
before-mentioned. Many of the river beds consist of porous 
gravel, through which the water sinks, so that in the dry season 
there is no current at all, merely a few holes of stagnant water, 
where the bed is of a more impervious nature. Nothing can 
withstand the impetuous waters of the floods ; the largest boulders 
and even rocks are carried forward, whilst the finer detritus and 
sediment is' often taken a distance of three miles out to sea. 
The disappearance of the rivers is not confined to the gravelly 
districts, but also largely characterizes the white limestone, cover- 
ing so great a portion of the island. 

Underground rivers are very frequent in this formation. Thus 
the main branch of the Bio Cobre, rising in the north-western 
part of Clarendon, is first known as the Yankee river ; after a 
course of some miles it sinks below the surface at Cave vallev, 
and re-issues to form the great morass, from which, flowing south- 
east, it is termed the Pedro river, and divides the parishes of St. 
Ann and Clarendon, again sinking to re-appear in the parish of 
St. John, at Luidas Vale. After traversing this parish it again 
disappears below the limestone on the eastern side to finally re- 
appear at Biver Head, in St. Thomas-in-the-Vale, as the Black 
river, which unites at the Bog Walk with the Bio d'Oro and 
Bio Pedro streams to form the Bio Cobre, which flows through 
St. Catherine, entering the sea in the western part of the harbour 
of Kingston. 

The Hectors river, also originating near the sources of Yankee 
river, presents similar phenomena. First disappearing below the 
limestone west of the Black Grounds in Trelawny, and rising 
again at Jlexico (St. Elizabeth), unites with varions streams and 
overflows of lagoons, to constitute the Black river, the longest 
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navigable stream in Jamaica. These two rivers are merely repre- 
sentative of many others, a detailed description of which appears 
in the special reports on the parishes. 

Vallets. 
Coast Valleys and alluvial Deposits. 

The eastern portion of Jamaica .is so excessively mountainous 
as to present but little space for the existence of valleys. In this 
section of the country four principal ones^ however, may be thus 
distinguished viz. : — 

The Plantain Garden valley. 
The Blue Mountain do. 
The Yallahs River do. 
The Bio Grande do. 

All to the east of the Port Boyal mountains. 

The plain of Liguanea (the ancient valley of the Hope), joining 
onto the plains of the Bio^Cobre in St. Catherine, which extend 
to the Bower river on the confines of Clarendon, constitutes a 
larger level surface than the four previously named valleys com* 
bined, or any plain in the island. The whole parish of Yere may 
also be regarded as a valley, bounded by the Brazilletto and Port- 
land hills east, the Mocho mountains north, and the Carpenter 
ran^e to the west 

The St. Elizabeth or Black river is another of the larger valleys 
of the southern side, and extends between the Plowden and May- 
day hills east of the St. Cruz and Westmoreland hills on the west. 

On the northern side of the island the valleys at first are of 
very limited extent, the rivers issuing from mere gorges in the 
limestone formation. Even the Montego river valley is in no part 
more than two miles in width. The northern coast from this 
point is generally bordered with a band of level alluvial surface, 
especially from Dry Harbour to Mammee Bay; otherwise this 
part of the coast is free from valley surfaces. The breadth of 
these levels does not exceed one half to one mile. 

At Port Maria the valleys again extend inland as far as Fonta- 
belle and Ballards valley, but with only a limited breadth. Bound 
Annotto Bay the mountains trend inland, leaving a considerable 
level area adjacent to the Agua Alta, and Annotto rivers, consist- 
ing of the debris and sediment deposited by these rivers ; and to 
the eastward of this all the streams are characterized by an allu- 
vial patch at their embouchure. It may be mentioned that the 
valley of Low Layton differs from those hitherto described in 
being encircled with hills on all sides except to the north, where 
communication with the sea exists. The circumference is about 
two miles. The lava scoria, and volcanic phenomena exhibited at 
this place will be alluded to hereafter. 

A fine valley extends along the the old course of the Rio 
Grande east of Port Antonio from the church to Turtle Crawle, 
comprising Anchovy valley, and continuing southward as far as 
Golden Vale, which is a good example of what will be next 
described as the — 
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Interior Valleys, 

which occur in various parts of the island^ entirely surrounded by 
hills or mountains ; thus Seaman's valley and Golden Vale on the 
banks of the Rio Grande, and also a beautiful valley to the east, 
termed Tom's Hope, near Mooretown. 

St. Thomas-in-thc-Vale may be regarded as the most important 
of these interior depressions, being encircled by lofty hills from 
and through which flow the numerous rivers of Rio Pedro, Fork, 
Rio d'Oro, Rio Magno, Black, Bybrook, and Thomas, all joining 
to form the Rio Cobre, which flows through the grand goi^c of 
JJoca (Ic Aguas, or Bog Walk. Adjacent to this are the little 
interior areas of Spring Vale, with a small lagoon, Guanaboa and 
Luidas Vale, in St John's, all completely shut in by mountain 
ridges, the waters of the former issuing by the World's-end gully, 
and of the latter by subterranean channels into St Thomas-in- 
the-Vale. 

The view of these valleys from the summits of the adjacent 
mountains is very charming, and merits all the admiration which 
Sir Henry de la Beche has expressed on this subject* 

Some irregular branching valleys exist west of Luidas Vale on 
the Rio Minho and St. Thomas rivers, widening and contracting 
according to the position of the hilly ridges forming the banks up 
the Minho to Peckham and Loggie Green, and up the St Thomas 
to Leicestcrfield. 

South-westward again id the beautiful little vale of Whitney, 
amidst high limestone hills refreshed at every flood by the over- 
flow of the streams descending from the higher levels, similar 
to Luidas Vale. Sinks or subterranean channels seem to carry off 
the surplus water, and are supposed to connect with the Milk river 
at Porus. This may be investigated by placing chaff or cut straw 
in the water where it sinks, and watching for the exit of the same ; 
the time being observed, and also the rate of the current, the dis- 
tance traversed may thus be approximately determined. 

C'ave valley, the most central in the island, and extremely liable 
to be submerged, since the subterranean channels forming the only 
exit for the waters arc entirely inadequate to relieve the sur- 
face during the floods of the rainy season. At these periods a 
large portion of sediment is deposited, occasioning the great fer- 
tility of the valley, which is, morever, extremely picturesque on 
account of the number of hills and mounds dispersed over the 
surface. 

The parishes of Manchester and St. Elizabeth each contain 
a valley of this description, viz., that of Oxford in the former, two 
miles in extent, and of Mexico in the latter, about four miles in 
leni^tli. 

To the north of Hector's river several depressions in the white 
limestone exist, but are scarcely to be considered worthy of 
enumeration. South and west of the hilly and undulating surface 

* Geological Transactions, vol. 2. 
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known as the Black Grounds (Trelawny), the gullies worn in the 
easily disintegrated surface of the latter expand on obtaining the 
lower ground at Troy (west) and Freeman's Hall (north) into 
regular valleys, characterized also by the water sinks, of which 
mention has been so frequently made. Several important valleys 
exist in this parish of Trelawny, one especially beautiful and uni* 
form, named Mahogany Hall; another between Bedeford and 
Hyde Hall ; also to the north of these Vale Royal, Georgia and 
Water Valley to the south and south-west. Dean's Valley, Fonta- 
belle, Peru, Good Hope, and Lansquinette, west of which is the 
beautiful and extensive valley thought worthy by the Spaniards 
to be denominated the Queen of Spain's valley, which surpasses 
all hitherto described in grandeur and diversity of its scenery ; 
surrounded by mountain ranges, studded by lofty hills rising like 
islands from the surface of a lake, all combining to create an 
impression of beauty such as the mind does not often realize, even 
in this land of lovely scenery. South of York a ridge of hills 
divides the latter estate from the cool and well-shaded Spring 
Vale. In this valley, at the base of the Limestone mountain, 
two springs, forming the south-west branch of the Martha Brea 
river originate, after a winding courae at the foot of limestone 
liills, and traversing the valley of Union, unite at Pantrepant with 
the southern branch after the latter emerges from the Bichmond 
valley. 

Virgin valley, a small area west of the Queen of Spain valley, 
is near the sources of one of the branches of the Montego river. 
In the coast range north and north-east of this river are many 
partial depressions and flat surfaces lying between the ridges and 
higher summits, such as Orange valley, Green Park, and Gun 
Hill, and westward Leogan, Anchovy Bottom, Bockhampton. 
Montpellier Seven Rivers, and Chesterfeld seem valleys of denu- 
dation. There is a considerable depression at Copse, Mountain, 
and Great valleys to Pond side, at the head of Flint river, where 
the surface becomes extremely hilly, and the white limestone 
formation disappears. 

Desckiptive Geology. 

As indicated on the Stratigraphical Scale, the surface of 
Jamaica comprises seven distinct formations, which will each be 
separately considered, commencing with the more recent, and 
terminating with the underlying igneous rocks. 

A. - Albivia, 

The surface of the valleys and level lands extending from the 
base of the hills to the sea coast consists more or less of alluvial 
deposits composed of debris and sediment derived from the disinte- 
gration of the adjacent higher lands. In some cases these accumu- 
lations of detritus arc several hundred feet in depth, aud the con- 
stituent substances are very irregularly distributed ; in some parts 
consisting almost exclusively of large masses of rock or boulders. 
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and in others of finer sediment This arrangement seems to have 
been influenced by the turbulent rivers and floods^ which brought 
down the alluvial materials. In some parts, especiallj in the 
centre of the rivers, the propelling force of the waters would be 
much greater than in others. 

The white limestone formation seems to originate two descrip- 
tions of alluvia --one white, resembling a chal^* marl; the other 
red, free from carbonate of lime, the colour being due to oxide 
of iron combined with the argillaceous residue of the pre-existing 
limestone. This formation seems particularly susceptible of dis- 
integration and removal, which is due to the solvent action of the 
rain water under the high temperature of this climate^ and being 
probably also charged with free carbonic acid. The surface of 
rock is thus worn into holes, which become larger with each suc- 
cessive shower, resulting in the well-known '* honey-combed " 
appearance which renders the rock so difficult to traverse. 

One of these kinds of alluvium is almost invariably found in the 
depressions of the white limestone, and adjacent to the river 
courses which flow through this formation. 

Tlie red variety of soil is so distinctive as to have originated the 
appellation for the surface in several localities, as the '^ Ked Hills" 
in St. Andrew's, also in St. John's near Aylmers, and at Fontabelle 
in Trelawny ; but on account of the limited areas occupied by 
these varieties of soil, it has been impraotica]ble to indicate them 
separately on the geological map. The white maS'l occurs at the 
base of the hills, and sometimes extending across the plains to the 
sea. Amongst the more prominent localities where it occurs may 
be mentioned St. Thoraas-in-the-Vale, the Finger Post in St. 
Ann's, Points Hill, St. John, and near Savanna-la-Mar, &c. &c. 
The red soil is generally utilized by the planters for coffee^ and 
seems much more productive than the white marl. A similar 
substance to the latter is deposited by some of the rivers after 
issuing from their subterranean course, and frequently in the form 
of tufaceous matter, or travertine, covering the surface for acres. 

A deposit apparently of this nature, between Ocho Rios and 
St. Ann's Bay, exhibits a section of 40 feet in thickness. The 
white marl is used for road material in St. Mary and other districts 
where a morft. durable substance does not occur; it is also applied 
for fertilizing soils which are too purely arenaceous or argillaceous. 

The lowest levels and swampy surfaces are composed of black 
soil, in which a large amount of vegetable matter is often con- 
tained, and consisting of fine sediments : but these soils are not so 
productive as the interior alluvia, which have mostly been formed 
by a combination of the dc'bris of several formations, and comprise 
calcareous, argillaceous, and arenaceous materials. 

B. — Coast Limestone, 
C. — White Limestone, 

The area comprised by this formation represents about five 
eighths of the island. 
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Uncertainty has prevailed respecting its precise geological posi- 
tion^ but pakeontological evidence seems to determine a Midter- 
tiary or Miocene period as the epoch of deposition. 

The magnitude of the deposit varies considerably, attaining 
sometimes 2,000 feet and upwards, and the following phases may 
be distinguished, viz. : — 

Honey-combed. 

White marl and red earth. 

Brecciated or fragmentary. 

Compact in thick beds. 

Compact in thin beds, with flint or chert. 

Thin layers with impressions of leaves, stems, &c. 

Arenaceous and marly. 

The honey-combed variety occupies a considerable siurface of 
the country, and seems only capable of supporting a vegetation 
of small forest trees or of gumea grass. The rough jagged surface 
is due to the solvent action of the rain waters, as explained in a 
previous section of the report. The carbonate of lime thus dis- 
solved and removed is frequently redeposited or precipitated under 
various forms. Thus in the hollows or cavities of the rock, in a 
crystalline condition ; but on the surface, and where exposed to 
the action of the atmosphere, in a chalky, friable state ; also form- 
ing the firiable alluvium of the plains before-mentioned. Sometimes 
no re*precipitation ensues, the lime being carried to the sea in the 
river waters. The only remains detected in these calcareous deposits, 
as might be expected, consist of a few land shells characteristic 
of the localities. 

The variety of this formation termed white marl formed under 
marine conditions is easily distinguished from the foregoing by 
the marine fossils which it contains. 

The description termed brecciated sometime^ exhibits a 
compact, cemented aspect in the upper portion; resembling a 
calcai*eous conglomerate in other places. The appearance is that 
of a talus composed of angular fragments of limestone, a mode of 
occurrence which has not yet been satisfactorily accounted for. 
A fine section occurs at the " DeviFs Hole " in St. David's, 
where a thickness of over 1,000 feet is exposed ; below which 
are thick beds of laminated limestone attaining 500 to 600 feet, 
the laminations being communicated by layers of flint or chert. 
Under this the formation exhibits alternate thin beds of indurated 
argillaceous limestone and clay or shale. These are succeeded by 
unconformable strata of sand and shale, including carbonaceous 
layers, with estuarine shells, as well as vegetable and other ter- 
restrial remains. 

It has been thought advisable to distinguish this lower series 
from the bulk of the formation, since it prcpcnts distinctive cha- 
racters, and may eventually be referred to a lower geological 
horizon, when the fossils contained in tlie white limestones and the 
subjacent shales shall have been fully examined and. compared. 
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D. — Yellow Limestone Formation. 

This formation^ though essentially marine in its character, seems 
to have been terminated by estuarine deposits^ since the uppermost 
beds consist of carbonaceous shales containing brackisn water, 
shells, &c. In place of the great calcareous masses of the pre- 
ceding formation^ the yellow bmestone series consists essentially of 
numerous interstratified beds of only limited thickness. It is 
difficult toe8t:iblish an order of succession^ but the following seems 
to be the general sequence : — Yellow sands and marls interstratified 
with layers in which occurs a small oyster most abundantly ; 
then yellow argillaceous sands and marls with a lai^e Cerithum, 
and also a large thick-shelled oyster, numerous foraminifera, &c 
These beds attain a considerable thickness, to which succeed strata 
of compact Orbitoidal limestone. 

The total thickness of this formation may be estimated at 500 
feet, and the geological position seems to correspond to the lower 
portion of the white limestone. 

We have seen that the yellow limestone series terminated in es- 
tuarine deposits, as evidenced by the terrestrial and estuarine fossils. 
At this period the formation must have occupied a level almost 
coincident with the surface of the sea, but subsequently and during 
the deposition of the white limestone strata a great epoch of 
depression prevailed, when the former sank to great depths, in 
some places apparently 3,000 feet, so as to permit the growth 
of those great coral structures, from the debris of which the 
enormous calcareous development of the white limestone has 
been derived. The lapse of time required for these important 
phenomena cannot be easily realized by the imagination. 



E, — Lower Tertiary or Conglomerate Series. 

This formation is composed of sands, grits, shales, and conglo- 
merates, the latter largely preponderating. The constituent mate- 
rial of all the beds is almost exclusively igneous, having been 
derived from the disintegration of the porphyritic and syenitic 
rocks, particularly the former, which still form so important an 
clement in the geological structure of Jamaica. 

The mean thickness of this series of strata, as estimated from 
measurements on Rio Minho and Hollis Savanna (Clarendon"), 
i\annot be less than 1,500 to 2,000 feet. 

The sedimentary origin of this formation is distinctly indiated. 
by the bedding and lines of stratification, and by the highly 
rounded condition of the contained pebbles and boulders, which 
appear to have been irregularly distributed, during deposition, 
These fragments represent all the igneous rocks of the island, 
but the c()nii)act and crystalline poi'phyrics preponderate and 
have generally communicated the red colour to the formation ; 
the finer sediment consisting also of the same material. This 
is attributable to the more permanent character of the por 
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phyritic felspars, which on account of their containing silicate 
of lime, resist decomposition ; whereas the alkaline felspars of the 
syenitic and dioritic type are more easily resolved into simple 
clay, whilst the quartz became triturated into grains of sand. 
The texture of the beds is usually loose, where no great dis- 
turbance and intrusion of igneous dykes or masses have prevailed ; 
sometimes a partially indurated character is assumed, as exhibited 
by a fine sandstone, which works well for building, and occurs at 
Mooretown (Portland), Kellits (Clarendon), and more indurated 
still at Carrack Hill (St. David's). 

Sometimes on the surface this formation disintegrates extensively 
giving origin to local mottled clays, brilliant ochres, and kaolin, 
also exposing various siliceous pebbles, such as agates, amethyst, 
quartz, and siliceous wood. Such surfaces or elevated plains or 
mountain ridges are frequently sterile, and present a red ferruginous 
aspect The incoherent nature of the strata is evidenced by 
the deep ravines formed in it by very insignificant streams, as 
on HoUis's Savanna, Bull Head, and Old Woman's Savanna 
(Clarendon), also Bellevue, Port Boyal mountains. 

Some of the beds of conglomerate attain considerable thickness 
and a high degree of induration, so as to form barriers to the erro- 
sive action of the waters descending from the hills, and are exposed 
at considerable elevations, as at the great falls on the Pindars river 
and Green river (Clarendon), where the softer underlying strata 
have been worn away, leaving great projecting masses of the 
conglomerate. 

Sometimes the sandstones and also the finer conglomerates are 
indurated without any igneous intrusion or other apparent cause. 

The shales are often of a purple colour with thin bands of a fine 
conglomerate, which often contains pieces of limestone and siliceous 
rock* 

At the base of this formation arc dark coloured shales, as 
exposed in Yallahs river and other localities. These have been 
considered (by Mr. Barrett and others) as Eocene, an epoch which 
the fossil corals, &c. seem to determine. However this might be 
we are inclined to regard these shales as nearly related to the cre- 
taceous group to which they are apparently in some instances 
conformable, as on the hills near Arthur Seat west of the Pindars 
river, where they form a dome-shaped arch resting on hippurite 

limestone. 

The upper shales are of a light brown or reddish colour, very 
friable thin beds of pebbly conglomerate overlying massive grey 
sandstone, to which succeed black shales traversed by veins of 
calcspar, semi-indurated, and containing indistinct casts of univalves 
and corals, which being the only fossil group between the cre- 
taceous and miocene strata may represent the Eocene period. 
When in the vicinity of igneous intrusive masses, this series 
becomes charged with pyrites which occasioned the opening of 
the Silver Hill mine (Port Royal), worked for some time in 
search of silver or copper but with no effect. In some places 
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these beds are directly below the white limestone formation aa in 
St. David's^ and are there distinguished by a large deposit of 
gypsum. 

F. — Cretaceous Group. 

The discovery of rocks of this geological period in 1869 was 
first made in the Plaintain Grarden dbtrict, and announced in 
the Quarterly Journal of the Geological Society. Similar foBsSls 
{Nerinea, Acteonella, &c.) have been observed in the island of 
St Thomas, but were first erroneously referred to the lias. 

From an inspection of the map it appears that this formation 
is disposed as a zone round the nighcr elevations, the extent of 
the zone diminishing towards the west as the elevations them- 
selves do. 

The limestones have frequently undergojie considerable meta- 
morphic change from their proximity to the igneous centres 
frequently alluded to, this change often results m a serpentine 
like rock, is also accompanied with complete obliteration of all 
fossil contents, and a great degree of compactness. 

This formation seems to comprise two varieties of strata, an 
upper portion consisting of marls and sands containing corals, &c. 
many hippurite remains, and a lower consisting of compact massive 
limestone with large radiolites very firmly imbedded, some indi- 
cating a length of seven feet. The Genus Barrettia is obtained 
from these strata. In Clarendon, these calcareous strata are light 
coloured, yellow or greyish, but in the Blue Mountain districts are 
usually dark blue or black. 

Their thickness may be estimated from 600 to 800 feet, and 
the soil seems to be fertile for sugar and other productions, espe- 
cially 80 from the phosphatic elements contained in the fossils, 
and which are easily disintegrated and rendered available for the 
vep^etation. 

The particular horizon of the cretaceous i)criod to which the 
Jamaica group is referable seems to be the same as the hippurite 
or Gosau chalk of the South of Europe, hence differing from the 
cretaceous rocks in Trinidad, Venezuela, and the southern district 
of West Indies, which belong to the Necomian series of the 
cretaceous epoch. 

G. — Metamorphosed or Altered Rocks. 
» 
It does not appear that any formation distinguished by a 
complete change of original structure, such as that exhibited by 
the crystalline slates, enters into the actual constitution of 
Jamaica, but from fragments of gneiss, mica slate, &c. occurring 
in the conglomerates on the northern coast, it seems that such 
rocks formerly existed on the island, or in the immediate vicinity, 
but have since been completely disintegrated and removed. A 
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partial metamorphism is, however^ frequently manifeeted where 
the igneouH intrusions of porphyry^ diorite^ or syenite have pene- 
trated the cretaceous or conglomerate groups. This is especially 
Srevalent in the eastern and most mountainous portion of 
amaica, where the strata are highly inclined^ disturbed, and 
traversed by numerous dykes of igneous rocks, which seem to 
have been injected in a highly heated condition, since they have 
induced an important modification of texture in the adjacent 
rocks. Thus shales and clays are highly indurated and baked, 
converted into porcelain jaspery rocks, and sands into quartzitic 
beds ; and in the conglomerates the distinction between the matrix 
and included pebbles is quite effaced, the whole being con- 
verted into semi-crystallized masses resembling porphyry and 
sometimes trachyte, whilst the limestone becomes highly siliceous 
and frequendy converted into serpentine. 

These changes are also accompanied by an incipient development 
of crystalline minerals. 

These altered rocks occurring in high mountainous districts 
where a deep soU and dense vegetation prevail, and presenting 
yariations from the loose to an indurated altered condition com- 
bined with the great disturbances of the strata, render the 
unravelling of the geological structure and relations of the Blue 
Mountains and adjacent districts extremely difficult. Many phe- 
nomena of a very puzzling nature are presented, and the limits 
of ^the different formations, their position, and mineral characters 
and relations, &c. cannot be always satisfactorily determined. 



H.---' Igneous Rocks, 

The sub-structure of Jamaica seems to consist everywhere of 
rocks of this nature, though it is only in certain localities that 
they occur at the surface, three prominent types may be distin- 
guished, each including varieties, viz. : — 

Hocks of a syenitic and granitic nature. 
„ £oritic „ 

„ porphyritic „ 

The former prevail iM-gely in the eastern mountains, and very 
frequently assume the form of dykes or intrusive masses and 
bosses, cutting up the cretaceous and conglomerate beds, and 
exercising on them the metamorphism descnbed in the previous 
paragraphs. 

In St. Andrew's they form a large portion of the surface of the 
interior lands north and north-west of Stony Hill, and exhibit 
those circular basin-shaped depressions which seem due to the 
rapidly decomposing felspar, rendering the soil easily disinte- 
grated and liable to be washed away. Some examples are red, 
like Scotch granite, fine specimens are exhibited near Little Toms 
river at Temple Hall, comprising grey granite and a pinkish 
syenite. A white granite with silvery mica occurs near Flint 
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river ; on approaching the boarders of Metcalfe and St. Tliomaa^ 
in-the-Vale the nature of this rock changes and the dioritic type 
is developed which characterizes the eastern portion of the latter 
parish, whilst on the west and in St. John's and Clarendon the 
great masses of porphyry represent the third type of igneous 
rock, and presents a great variety of forms, compact, crystalline 
and clay stone porphyries and of almost every colour, the por- 
phyries though predominating so largely in these western districts 
are not confined to them, appearing also in the Blue Mountain 
and eastern regions as near Newcastle, in St. Georges, Portland, 

&c. 

The association of copper with these igneous rocks has also 
been mentioned. In Clarendon it occurs in porphyries, but in 
the interior of St. Andrew, &c. associated with granite and 
syenite, circumstances which seem parallel with those of its 
occurrence in Cuba, Virgin Gorda, Anguilla, St. Thomas, &c. 

The above description only pretends to include the leading 
phenomena exhibited by the great development of the igneous 
type in Jamaica, a full and complete consideration of these rocks 
would require long and detailed descriptions which appertain 
rather to a special memoir than to a general report on all the 
geological phenomena of the island. 

Economic Geology. 

Soib, 

The soils of Jamaica are derived from the disintegration of the 
strata of the formations described in the preceding section and 
present certain leading variations or kinds. 

In the more elevated districts the summits and higher portions 
of the mountains are frequently covered with a red argillaceous 
soil derived from the decomposition of felspathic rocks, especially 
where the metamorphosed and altered rocks [)rcvail. 

These clayey soils are extremely tenacious, and on account of 
the climate adapted for the cultivation of European vegetables, 
and on the acclivities of the hills, coffee is very extensively grown 
especially so about the elevation of 4,000 feet which seems to 
produce the most valuable description of that plant. 

The soil overlying the black shales at tlie base of the conglo- 
merates if situated at considerable elevation may also be employed 
for coffee cultivation, but is more usually devoted to ground 
provisions, such as yams, coco plantations, cassavas, &c., and this 
land seems to be preferred by the small cultivators, a circumstance 
which is rather due to the friabhj nature and easy working of the 
soil than to any special fertility, since other descriptions of surface 
are known to produce equally good if not superior results. From 
the conglomerate group the re:>ulting soils are of a decidedly rich 
and fertile description, especially in the moist regions of the 
elevated table lands of Clarendon, Cave valley, the black grounds 
of Trclawny, Maroon Town St. James, Mexico in St. Elizabeth, 
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&C9 &c. This tendency to fertility is augmented where sediment 
from the calcareous distiicts is deposited on and mixed with the 
local soils^ thus the product per acre at Cave valley is double 
tliat of the marly alluviimi of Drax Hall near the coast. 

The yellow limestone soils on the contrary are distinguished by 
sterility^ a character which also appertains to them in other 
islands and offer a great contrast to the white limestone districts 
which are abundantly clothed with trees. The vegetation affords 
a ready means of defining in many cases the limits of these two 
formations. The red earth occupying depressions in the limestone 
has been already mentioned ; this argillaceous soil largely asso- 
ciated with oxides of iron is widely disseminated over the forma* 
tion and occupies many extensive plains. The deficiency of 
calcareous^ arenaceous, and vegetable matter seems to influence 
the unproductive nature of the soil. Some of the alluvial soil 
contains the oxide of iron in nodular concretions, these are termed 
iron shot soils and are amongst the poorest known. 

Further dettuls respecting the nature of these soils are commu- 
nicated in the separate reports on the parishes. 

Soad Material, 

On account of the great extent and general accessibility of the 
white limestone it has been found most convenient to employ this 
stone in the construction and repair of the roads, but being usually 
soft and incoherent it does not form a permanent or satisfactory 
material. A better result, is however, obtained when harder rocks 
such as those of the altered strata or of the conglomerate series 
are associated with the limestones. This has usually been applied 
in the form of gravel collected from the various rivers, which 
binding in with the calcareous fragments when subjected to the 
pressure of the traffic forms a hard and durable surface. No rock 
excepting the limestone has hitherto been quarried for this pur- 
pose, but it is probable the compact and febtone porphyries might 
with great advantage be worked and applied as road materials. 

Building Stone. 

Few countries are better supplied with this material which 
varies in degree from the finest marbles to coarse but enduring 
sandstones. The former are abundant along the southern base of 
the central chain of the eastern mountains and form a zone ex- 
tending from Roaring river (Plantain Garden district) to the 
heads of Green river (St. Davids). 

Sandstones possessing the property of freestones, that is to be 
workable under the chissel into square blocks admitting of appli- 
cation to building purposes arc found in abundance near Serge 
island (St. Thomas-in-the-East), near Mooretown and Port Antonio 
(Portland), Smlthville (Clarendon); but perhaps the most notable 
example occurs at Kellits in the latter parish, where the sugar 
works, hospital, residence, &c. are all erected of elaborately finished 
and even carved reddish brown sandstone composed of a fine 
grained grit made up of porphyritic fragments, and belonging 
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Clayi. 

A very superior ^eyish clay is obtained near Harker^s Hall 
(St Thomas-in-the-Vale), also at Raymond Hall (St. Andrews), 
in the latter case due to the disint^ration of a granitic rock, near 
Kingston, both east and west of the (uty, a good red clay is pro- 
cured and manufactured into articles of ordinary pottery. Many 
other parts of the island afford clays of common quality. 

Lignites. 

It has been frequently supposed and asserted that this substance 
occurs in Jamaica, but the researches of the Geological Survey 
have failed to establish the correctness of the statement. Small 
and insignificant examples of carbonized vegetable remains, portions 
of trees, &c., have been noticed, especially in the strata of the 
conglomerate series, but this does not amount in any case to a de- 
posit of lignite, at most only constituting carbonaceous shales, with 
far too large a proportion of earthy impurity to admit of combus- 
tion. These layers are usually free from pyrites and calcareous 
matter, but if near the limestone formations, become impregnated 
with carbonate of lime, moisture and gypsum. The only application 
these substances seem adapted for, consists in their employment as 
manure on the sterile soils. At Piece River (Clarendon) there 
occurs incombustible shale with pyrites and gypsum, but also 
available only for mixing with the soils. 

Water. 

A study of the distribution of the different formations and their 
component strata, will enable anyone with a little observation to 
determine almost certainly the localities likely to be productive of 
water. Turning to the map of one of the parishes. Clarendon for 
instance, it is found that nearly all the springs of water issue from 
the upper portion of a blue clay, which forms the base of the 
yellow limestone or divides that scries from the underlying for- 
mation. The existence of the clay may be ascertained in most 
localities from the circumstance of the lower beds of the yellow 
limestone, containing characteristic fossils of a light yellow or 
ochreous colour especially a large oyster with a very thick shell. 
The existence then of these fossils indicates the presence of the 
clay below, and as no water can penetrate the clay, a boring or 
well sunk down to it would certainly supply water copiously, but 
it is evident that the sinking must extend only to the water level 
of tlie clay. If the search was made below that horizon, it might 
be continued through the 1,500 feet of sands, shales, and pebbles 
of the conglomerate group without success. Generally speaking 
for the whole island, where a dense argillaceous or clayey stratum 
is overlaid by porous or readily permeable beds, sources of water 
will be encountered at the junction of these two varieties of 
strata. 
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Mineral Species. 

Travertine, Tufa, or Cole Sinter. — Deposits of this nature fre- 
quently occur, especially near the coasts, where the re-precipitated 
odcareous matters are thrown down from the surface waters, and 
m course of time accumulating extensive thick masses of carbonate 
of lime are found enclosing stems, leaves, and the casts of animal 
remains. As this substance is rather porous it might be employed 
in the formation of filters and articles of that description. 

Calcspar —occuTQ beautifully crystallized in the crevices and 
caves of the limestone districts. Sometimes the crystals are so 
highly translucent as to exhibit the phenomena of double refrac- 
tion, and many masses of stalagmite of dark brown, yellow, or 
reddish colours are entirely composed of this mineral. Being so 
universally diffused in all the calcareous districts it is unnecessary 
to enumerate localities. 

Gypsum — or hydrous sulphate of lime has been observed more 
in connection with the dark shales, which crop out in the vicinity 
of the limestone, and is therefore probably due to a reaction 
between pyritous matter in the shales and carbonate of lime 
derived from the adjacent calcareous rocks. The principal 
localities are, Cambridge Hill, Turners Gap, Sun Yale, Ulti- 
matum, Windsor Forest opposite to Kiver Head (St. Davids), 
where it appears in beds interstratified with the shales, on the east 
of Yallahs river, the attempts to utilize this article in the island 
seem to have been unsuccessful, on account of unskilful treat- 
ment. Dr. Ure says it should not be heated over 400^ Fah., 
for the manufacture of plaster of paris, whereas there is reason 
to believe parties who have tried to employ it in Jamaica, have 
heated it so highly as to destroy its properties for the above 
application. 

This substance is also susceptible of being used as a manure. 
In many other localities it occurs, but not as far as known in a 
workable form. 

Sulphate of Baryta — or heavy spar is observed in veins 
traversing the older rocks, especially on the Port Royal moun- 
tains, north of Halberstadt, also at Content Oap, and in a highly 
crystalline condition at Guys Hill, above Berkshire Hall (St. 
Tbomas-in-the-Yale). 

Natrolite. — A radiated zeolite mineral of pink or white colour 
occurring in the amygdaloidal varieties of the eruptive trap rocks, 
and especially abundant where the latter occur to merit notice. 
A green description of wavellite is also common under the same 
circumstances. 

Alabaster. — This substance is found at Mount Idoes, N.E. of the 
western branch of the Morant river. As the strata are well 
exposed at this spot in consequence of an extensive landslip, it 
may be shown that the alabaster is derived by alteration from the 
striped marble at Bath, presenting many degrees of change and 
graduating into each so as to be undistinguishable at their 
junction. 

20073. €\ 
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Quartz. — The coloured varieties of this mineral are widely 
disseminated, but veins of pure white quartz are rare. One of the 
most remarkable instances occurs at Amtully (St. Davids,) where a 
distinct vein or narrow dike about eight inches across is exposed 
for a distance of four hundred yaras^ running in a north-east 
direction. In St. Georges, similar veins are known, but may be 
regarded as exceptional. That this substance entered largely into 
the constitution of the eruptive rocks, is shown by the numerous 
pebbles of quartz scattered over the surface in many localities, 
and also by the occurrence of geodes or cavities in those rocks, 
more or less filled with quartz, usually crystallized. Among the 
other varieties are amethyst, and on the Hollis' Savanna, and the 
savannas of Vere, many specimens distinguished by a variety of 
colour, such as jaspers and agates, are derived from the disint^ra- 
tion of the conglomerates, in which they were included as pebbles 
on the destruction of the eruptive rocks. Amongst this class of 
minerals may abo be placed the silicates of alumma, tinted green 
or blue by copper or iron, and found in the shales or conglomerates 
at Providence Mines, Portland, but more valuable as gems than 
on account of the per-centage of copper. 

A large jaspidean or jaspideous bed (quartzite or homstone, also 
occurs below the upper coffee piece at Amtully (St. Davids), and 
veins of the same are seen on the road to the mines of the Claren- 
don mountains. Hectors river (interior of Manchester) is a noted 
locality for jaspers, which are also associated with white Camelian 
and quartz pebbles of very large size, sometimes ten inches in 
diameter, and similar quartziferous pebbles are found on the 
Black Grounds, Trelawney, and on the red shales and conglo- 
merates near Stettin in the same parish. 

Metallic Minerals, 

Gold, — This precious metal was found associated with some of 
the oxydized copper ores (blue and green carbonates) of the 
Clarendon mines, as stated in the reports of assays made in 
England. These mines were visited by the surveyors for the 
purpose of examining into the occurrence of these auriferous 
minerals. The officer in charge pointed out No. 1. shaft as the 
locality which had produced the carbonates and surface ores in 
question. The relative richness was stated to amount to 15 
ounces per ton ; a very large yield indeed. But the correctness of 
this assertion may perhaps be corroborated from the tradition of 
the Spaniards having obtained gold here, and from their having 
named an adjacent elevation ** The Gold Mine." At the time of 
the visit of the surveyors it was impossible to prosecute any 
mineral or geological researches as the workings were long aban- 
doned and the vicinity completely gro\vTi over by bush. 

Copper. — The ores of this metal are very widely diffused in 
Jamaica, and assume different characters according to the geo- 
logical circumstances and formations in which they occur. Thus 
when contained in the black shale overlying the cretaceous group 
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it occurs as carbonate of copper in crystals spread on the surface 
of the rock; and seems to nave been brought there in solution 
and re-depo^ted under or in consequence of chemical action. 

Generally when found in the shales or other stratified rocks it 
is in the state of carbonate, but sometimes as silicate or even native 
in a granular form. As already noticed the rocks mth which it 
is in combination are occasionally coloured by the cupriferous 
minerals especially by the silicate. With rocks of the granitio 
type the copper is largely associated^ ^ not generally in veins or 
bands of definite limits and a certain direction^ but disseminated 
throughout the mass of the rock like the constituent minerals^ 
near the surface and where the granite may be decomposing it is 
the carbonate which prevails, but at a greater depth beyond the 
range of atmospheric influence it exists crystallized in the state 
of sulphuret, replacing in some instances the mica, or if the con- 
taining rock is syenite the hornblende ; the condition of the mineral 
is usually that of carbonate, when occurring in the stratified for- 
mations, still the vicinity of the igneous intrusions has a marked 
influence and determines a different chemical combination, sul- 
phurets being developed, which are accompanied by calcspar, iron 
pyrites, &c. 

Copper also occurs in the form of veins both in Portland and 
Clarendon, but are most distinct in the latter parish, seldom, how- 
ever, attfdning more than 18 inches in width ; the containing rock is 
a decomposed variety of porphyry. The veins were worked unsuc- 
cessfully by the Charing Cross or Wheal Jamaica Mining Com- 
pany. The expenses were veiy large on account of the staff of 
officers employed, but the concern might have been remunerative 
to private enterprize as a considerable amoimt of ores were 
extracted. 

The occurrence of gold in the carbonates of this mine was first 
detected by a scientific stranger, who examined the ores lying on 
the wharf at Kingston, but most of these carbonates were thrown 
as refuse into the adjacent gullies^ the per-centage of copper in 
them being considered too small to pay. 

The veins in Portland also in porphyry were only worked to a 
slight extent. A few tons of rich produce were, however, ex- 
ported. An American firom Connecticut obtained about 80 tons 
from the Providence and Bose Hill mines of which no account is 
preserved. It is supposed the civil war in America prevented a 
resumption of operations at these localities. 

The granite of St. Andrews and Metcalfe has also been the 
scene of mining operation in search of this metal as at Job's hill, 
Salisbury plains^ and Sue river, but notwithstanding the abund- 
ance of copper minerals, remunerative results have not fol- 
lowed. Generally it seems that the cupriferous deposits of 
Jamaica, in place of being concentrated into powerful veins and 
masses are too much disseminated throughout the rock ; and that 
notwithstanding the richness of some of the localities yet the 
great expenses attending on mining in this country and the 
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absence of skilled and inteUiffent labour render the practical 
utilization of Buoh reeouroea highly diflicnlt and uncertain. 

Cobalt. — Bloxborgi Port Boyu monntains and Phillips valley 
are well known sources of this metal^ it occurs as sulphuret of a 
steel grey colour assodated with conglomerates, &c., also as sul- 
phate of a fine rose-tnnk colour encrusting shalcy and is probably 
a decomposed condition of the former. This substance was worked 
for some time unprofitably by the Honourable Alexander Fyfe, 

I>roprietor of the soil where it is found. The occurrence is of 
itde extent and importance. 

2>adL —Gralena, or sulphuret of lead, the ordinary ore of this 
metal seems linuted to the Hope district in St. Andrew, a section 
of Metcalfe, and also one or two localities in St (}eorge*s. The 
mine of Hope was first worked for copper which appears associated 
with galena and blende. The metamo minerals occur in a con- 
glomerate mixed with the cementing substance, but as might be 
expected under such circumstances are extremely irregular in 
their distribution. 

The working of the concern is understood to have entailed a 
heavy loss on we English capitalists by whom it was supported, a 
result long since premcted bv the surveyors. 

In Metcalfe the ore of lead also occurs in strata of nmilar 
character, but has never been the object of mining operations. 

At Thomsfield, in St. Geoi^'s, mining for Imd was practised 
about ten years ago but only limiting in an insignificant yield of 
that mineral ; the works were soon abandoned. 

Zinc. — The sulphuret of this metal known as blende occurs in 
combination with other metallic minerals at the Hope mine, 
also at Lambs mine, Salisbury phuns, but possesses no economic 
value. 

Manganese. — The oxide termed pyrolucite occurs at MarshalPs 
Hall in Fortiand, the quantity is moderate and commands 8/L per 
ton in England. No mining operations have been established ; 
this also occurs in the conglomerate series and near an intrusive 
dike. 

Iron. — Ores of tiiis metal occur at Swift river, St Georges, 
amongst the hills near Lawrence's tavern, St. Andrews, and on 
the declivities of the Port Boyal mountains to the south-west and 
west of Flamstead ; micaceous iron ore also occurs on the road 
from Flamstead to the Botanic Grardens, but generally the oxides 
of this mineral are widely diffused without, in most instances, their 
importance amounting to deposits of economic value. In the form 
of pyrites it is also generally disseminated and especially abundant 
at Shooting river, §t. David's, at Silver Hill, St. Andrew, and at 
Friendship mine, St. John. 

Arsenic. — Arsenical pyrites, a complex mineral containing iron 
and other metals in combination with sulphur and arsenic, is found 
at Friendship mine, St. John's, also at Lamb's mine and Salisbury 
plains ; but is not a substance of sufficient importance to justify 
any detailed consideration. 

Mineral Springs. ^SevQtvX springs, some of which issue at an 



PABI8H OP POBTLAND. 37 

elevated temperature^ containing mineral and gaseous solutions 
exist in Jamaica. Two of these distinguished by decided hy- 
gienic properties receive the Government support^ viz.^ the Bath 
at the village of the same name^ St Thomas-in-the-East« and the 
Milk River Bath in Vere; both of these sources are thermal and 
exercise a beneficial influence in cases of rheumatism and gout for 
the treatment of which they are respectively famed. But some 
springs which are less known and less accessible seem to be 
equally potent in their action and to contain a large proportion of 
saline or mineral constituents. Thus on White nver^ a tributary 
to the east branch of the Morant river^ and near the sources of the 
Cabarita river in Hanover^ both these springs issue from the 
^^ Black Shales," so often mentioned, and their thermal and mine- 
ral character seems due to the chemical action developed by the 
decomposing pyrites with which the shales are impregnated ; the 
sulphuric acid thus generated acts as a solvent, and carbonaceous 
matter being also present a variety of reactions ensue producing 
the phenomena in question. 

Chalybeate Waters, that is, springs saturated with iron or the 
salts of iron, are known at Silver HUl (St. Andrew), Cave Valley 
(Clarendon), and apparently referable to similar chemical origin. 

Salt Water Springs are also known on the southern and north- 
ern coasts, viz., near St. Ann's Bav, the Caymanas^ the Health- 
shire Hill, &c., which phenomena is probably connected with the 
vicinity of the sea, since the deposits of mineral salt are not found 
in the island. 

Jaues Gay Sawkins. 



GEOLOGICAL EEPORT ON THE WESTERN PART 

OF PORTLAND. 

Boundaries. 

The limits to which this portion of the report refers are com- 
prised within all that part of the parish west of the Rio Grande 
to the line that divides it from St. Thomas-in-the-East on the 
south, from St. George's on the west, on the north by the coasts 
and Rio Grande on the east. 

Physical Features. 

There is not on the island any equal area that presents so 
mountainous and uneven a surface as this parish, for it is only 
on the north coast and along the sides of the rivers that there 
is any level land. From the mouth of the Rio Grande river the 
limestone hills forming the coast range westwardly rise pre- 
cipitously, or with steep ascent, above Mount Pleasant to the 
height of nearly 2,000 feet, soutih of which, ridge after ridge is 
seen rising one above the other, until they reach the main one, 
which trends from the south-east to the north-west up to the peak 
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of the Blue Mountaio. Nothing can exceed the beauty of this 
view as mountain scenery^ seen through a constantly varying 
atmosphere. The dark blue or purple tints that prevail early in 
the mornings are seen to vary as the sun lifts the vapour from the 
ravines and deep-cut river courses ; amidst almost perfect still- 
ness the whole scene becomes changed as the vapours accumulate 
with imperceptible motion arouna the peak^ where they are 
met by those from similar sources on the south side collecting 
around the apex in apparent tranquillity until the sea breeze 
comes from the north-east to disperse the whole to the westward, 
there to condense and restore to the earth that moisture obtained 
in the process. 

BiYEBS. 

The principal river, the Rio Grande, receives all the smaller 
tributaries from the west ; observing that there is scarcely a mile in 
width of surface between any of these streams, and that the land 
rises about 1,000 feet to the mile, some idea is given of the accli- 
vity of the country occupying the space between them, more 
particularly when it is considered that much of the strata over 
which these rivers flow is friable and susceptible of disintegration. 
It is not surprising that the erosive action of water has cut its way 
through hundreds, and in some parts thoutondsof feet, being 
arrested or detained in its downward course by hardened dykes 
of igneous rocks or slow-yielding limestone crossing the channel, 
whereby reservoirs are formed, giving origin to beautiful cascades 
and rapids until the river reaches the sea. 

The Daniels river issues from beneath the white limestone, and 
is much smaller than the tributaries of the Rio Grande. 



Descriptive Geology. 
AHumum. 

There is a short extent of alluvial deposit along the coast from 
the mouth of the Rio Grande to a Uttle west of Daniel river, 
where the white limestone hills descend to the sea. This alluvium 
is composed of gravel from the metamorphosed series, with sand 
and marl debris of the limestone hills south of it On the west 
border of the Rio Grande there are several small deposits of allu- 
vium ; as at Unity Valley, at the junction of Foxes river with the 
Rio Grande, and at Golden Vale, where there is an expanse of 
more than three miles in length, extending a little above Snake 
or Robbins river. At Millbank there is a small deposit of allu- 
vium, but it consists almost entirely of gravel from the conglo- 
merates that appear a little further up the river. 

At Shrewsbury, on the Daniels river, extending about a mile 
above and below the Old Works, there is a deposit of sands, shales, 
and conglomerates derived from the trappean series that appears 
in this valley^ 
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On the flats and hollows of the mountains there are also small 
deposits on which the inhabitants find space to cultivate their 
" ground " provisions^ as at Nanny Town, where the Maroons 
once occupied a considerable space for that peculiar cultivation. 

White Limestone. 

This formation occupies the northern coast range as far south 
as the bank of the Seremass or Foxes river^ where the lower beds 
are found to be rich in fossil remains ; also laminated limestone, 
interstratified with thin beds of clay, so that the separation in 
slabs becomes easily practicable. 

As this formation bears no peculiar feature at this place, or 
differs from that which covers the greatest portion of the island, 
and as its characteristics may be seen under greater advantages in 
the progress of investigation, it is thought better to limit our 
observations to the geographical extent for the present, rather 
than enter on its lithoTosical or chemical composition. 

There are some detacned areas, covered by the white limestone, 
that are regarded as outliers, occurring between Seremass and 
Daniels river, near Jupiter's ford, and near Millbank. 

The Trappean Series. 

The trappean series is composed of stratified conglomerate, sands 
and shales deposited in beds varying in thickness from many feet 
to inches, each separate and distinct m the order of successive and 
continuous deposition, which from the lines of stratification and 
regular arrangement of materials satisfies the observer of their 
having been deposited under water, subject to greater or less 
velocity, and that there were cessations and fluctuations in the 
supply, and that they came from more than one source, for among 
the boulders of the conglomerate, are found pebbles of rounded 
granite, gneiss, limestones, agates, and igneous rocks all mingled 
heterogeneously together, and bound by a matrix of either sili- 
ceous or calcareous cement. The sands generally resemble vol- 
canic debris, and when hardened by intrusive dykes of igneous 
rocks they present a trachytic aspect. 

The shales are very dark near the lower or cretaceous 
limestone, and become fossiliferous, presenting the remains 
of plants and marine shells in an imperfect state, with veins of 
calcspar passing through the matrix in the most diversified manner. 
Occasionally these vegetable remains are seen forming seams of 
lignite, of an eighth to a quarter of an inch in thickness, or there 
is merely the impress of leaves and stems in the sandstone. Also 
calcareous minerals of gypsum and calcspar in the conchoidal 
fracture of the shale. 

As this series appear under the effects of igneous contact on the 
western side of the Rio Grande, many changes were observed in the 
disposition and condition of the mineral constituents of the three 
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heads it has been oonaidered neoesBuy to imnge tfaeon imdery 
yiz., oonglcmieratefl, sandstoiie, and shale. 

Li tiie conglomerates the metamorphiSDi has operated is most 
remarkable^ as the pebbles appear to have melted into each 
other in such a manner> that the mass presents a yariely of colour 
without any decided line of jonotion, except by the red, Un^ 
or green colour of the spot or spots brongnt out by polishuig^ 
or by the varied nuneral compodtion of one portion of the altered 
rodk from the other ; in some mstances the craglomeratio stmotors 
is so far obliterated that it cannot be deteiminedy partaonlarly 
where dykes of diorite were observed to be the intmnve rook. 

The sandstones in the idoinity of an eruptive dyke invariaUy 
become much indurated and cry stulused, or converted into quartadte, 
and, as thev extend beyond the influence of the dyke» they become 
soft and friable. The shales are subject to greater changes where 
heat has been present, their constitutents separate arc become 
porphyritic; this was proved by experiment, seversl peces of 
these shales were placed in a hme xiln, during action, and on 
removal they were found to be like many of the dudy strata 
altered near an eruptive dyke. Where pressure alone i^pean to 
have operated on the shale, it is indurated to the hardness of date, 
but cleaves only on the line of bedding, and where movement 
with pressure occurs the surfaces are polished like slicken ndes. 

The less indurated shales are more subject to atmospheric 
effects, as the whole undergoes disintegration, whereby the snl* 
phur, iron, and lime are separated, and form with the aluminous 
portion two different coloured clays, one red the other grey, these 
are used by the natives for jpottexy, &c. It is not uncommon to 
find carbonate or silicate ofcopper as well as the native metal, in 
very fine partides disseminatea in the shales of the upper part of 
this series, and where they approach an eruptive dyke these par- 
tides are found combined with^sulphur, or appear in veins of wnite 
opaque cdcspar detached or in combination with iron pyrites. 

The varied changes this series presents from the combined in- 
fluences of igneous and atmosphenc action, is very instructive to 
the geologist and mineralogbt 

Cretaceous Ltmeetofie. 

The cretaceous limestone occurs on the surfiAce in several parts 
of that portion of the parish west of and in tiie bed of the Rio 
Grande, where the greatest development is seen rising from 
beneath a reddish sandstone that there underlies the carbonaceous 
shales before referred to. 

This limestone is recognized here both by its dark colour, and 
peculiarity of its fossils ; those found on the Kio Grande, where 
the limestone rises from beneath a reddish sandstone before referred 
to, are principally one species, Actionella Icevis, as determined 
by Mr. S. Woodward. The circumstance of rocks of this age 
appearing here, and at the island of St Thomas, is worthy of 
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notice^ and determinee the extension of this formation in that 
epoch. 

On the tributary streams of the Rio Grande the same limestone 
occurs rich in Hippurites^ Nerinea^ &c,, as at Snake, Comhusky 
Bobbins Back, Seremass, and Daniels rivers, forming a zone 
around the great nucleus of upheaval of the island. 

As this formation is much altered or indurated, the fossils 
contained in it are obtainable only in a fragmentary condition. 
Should they occur unaltered during the further investigation of 
the island, there will be a better opportunity of making comparisons 
of the Hippuritidse of Jamaica with those of Europe and America, 
where they are known to have been found. 

Metamorphosed Series atid Igneous Dykes. 

There are also conglomerates, shales, sands, and limestones, that 
have undergone various changes by the intrusion of igneous dykes, 
by which they have been metamorphosed. 

Many of these dykes are porphyritic or dioritic, occasionally 
a true granitic structure is observed in detached blocks; that 
which presents most mica was found in the vicinity of Bed 
Hazel, in which the mica is white, the felspar reddish, and quartz 
transparent. It is not surprising that so few of these rocks appear 
on the surface of the hills and acclivities in situ, as they are covered 
by the superposing debris of the trappean series. Following 
up the river courses was found the most effectual mode of reaching 
the subjacent rock, as by the constant erosion and removal of 
the debris by the river, an opportunity for examining the dykes 
that formed buttresses or prominent points on the river was 
obtained. 

Accompanying these dykes are found the ores of copper, man- 
ganese, and iron almost always in the form of sulphurets or oxides. 

Now, as these metallic ores occur in various parts of the island 
and are being more fully exposed by mining operations, it is con- 
sidered most prudent to allow an opportunity of comparison being 
made prior to advancing any opinion on the economic value of 
such veins or deposits, appearing as they do in some cases to be 
the result of deposition among the stratified rocks that have since 
been altered by the intrusion of igneous dykes ; it may, however, 
be stated that several tons of copper ore have been exported from 
this parish in the form of sulphurets yielding 62 per cent, of the 
metal as a mean of the whole. 

There are evidences in the strata that these deposits were 
sedimentary, and that subsequent disturbance has elevated them 
to an angle much greater than the same beds have been ob- 
served in other parts of the island ; it is also evident that the rock 
from which these deposits were derived had been previously dis- 
integrated, and as the materials of these strata were derived from 
porphyries and other igneous rocks^ it is natural to suppose that 
the latter was the parent rock of the metallic substances. 
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At this earlj stage of an inquiry of this nature it would be 
impossible to give a definite opinion on the structure of a 
country, more particularly one that has been visited by so many 
changes as are manifested on every part of the surface. I, there- 
fore, prefer deferring any fiirther observations until the investi- 
gation has proceeded so far as to admit of some analysis^ &c.> being 
carried out. 

December, 1859. James Ot, Sawkikb. 

Note, — On account of a special requisition from the Home 
Government the Director of this survey in 1860, reported on the 
copper veins in this parish which will be found in Appendix. 



GEOLOGICAL REPORT ON THE EASTERN PART 
OF THE PARISH OF ST. THOMAS-IN-THE-EAST, 

1860. 

BOUNDABIES. 

Tins parish is bounded on the east by the coasts on the north 
by the parish line of Portland, running over the tops of the main 
range, to the Blue Mountain Peak, thence by a south-east line to 
White River, which divides it from the parish of St Davids^ from 
thence by the southern coast to Morant Point 

Physical Fkatures. 

More than six -eighths of this parish is hilly or mountainous, 
presenting two distinct ranges, the main range connecting with 
the highest parts of the island, the secondary range is called the 
coast range. 

Mountains. 

The highest part of this parish was determined by 13 barometical 
observations by various instruments, while simultaneous ones were 
made near the sea, the mean of these (by Drew's formula) gave 
7,335 feet from the level of the sea. 

From this central range extends another ridge, which divides 
the waters of the north from the south of this portion of the island, 
trending east-south-east to the base of John Crow Mountain, 
which forms the eastern coast ranges. 

This ridge bears the local names of Main Range, Blue Moun- 
tain, Cold Ridge, Cuni Cuni, &c., from the main axis, there are 
numerous smaller ridges trending northward into the parish of 
Portland, and on the south into this pariah and St. Davids, by 
which the various streams are separated until they reach the level 
of the great rivers to which they are tributaries. 

There are also two ridges that trend more regularly to the 
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souths and at greater heights than the others, by which the waters 
forming the Morant are divided from those of the Tallahs, 
and the Morant from the Plantain Garden Bivers. 

The coast range is remarkable for the serrated appearance of 
the hills, and the constancy of its lithological character, being 
nearly entirely composed of yellow and white limestone. The 
greatest elevation attained by the south coast range is the Yallahs 
mountain, which may also be considered the terminal south point 
of the great ridge that divides the waters of the Morant from the 
Yallahs. 

The hills that rise west of the John Crow, or eastern coast 
range, appear to have been elevated by parallel forces from the 
south-east to the north-west, as the ridges present the appearance 
of a succession of waves in that direction until they reach the 
highest and central one from the Blue Mountain peak. 

The composition of these hills present very different Uthological 
characteristics, syenite appears on the higher points piercing the 
altered or metamorphosed sedimentary rocks, also felspathic, 
porphyries, serpentine, and marbles, but the general character 
presents a series of altered shales^ conglomerates, and sandstones. 

BrvEBS. 

The drainage of the main ridge is performed by the Plan- 
tain Gtu*den Biver, and its numerous tributaries; these form 
deep ravines and narrow gorges in the mountains, until they unite 
and descend as far down as the junction of Bearing river, above 
Sunning Vale, where the valley of the Plantain Ghirden expands 
out, forming one of the most picturesque and fertile plains on the 
island* 

The drainage of the coast range is effected by the numerous 
small streams and rivers that pass into the sea, alon^ the south 
and east coasts, none of which rise to the north of the south 
coast range, and those that rise on the eastern range, north of the 
Plantain Garden harbour, flow to the sea on the eastern coast. 

Dbscbiptive Geology. 

AHuviunL 

Nearly one-fourth of this parish is covered by alluvial 
deposits, consisting principally of the detritus of the higher land 
that surrounds the valleys. 

The great variety of rock that is heterogeneously spread over 
the valley of the Plantain Garden, would require a catalogue of 
considerable size, were they described mineralogically ; as they 
consist of syenite, diorite, altered sedimentary volcanic shales, 
sands, and conglomerates, together with several different kinds of 
limestone. These either appear as boulders, gravel or sand, 
diminishing in size as they approach the sea, where all soon 
become comminuted into fine sand. 
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It is evident, therefore, that the greater jMurt of this detritus is 
brought from the central ridge by me Plantain Grarden Biver and 
its tributaries, in which there are reservoirs or '^ blue holes/' rapids, 
and cascades, presenting surfaces of water expanding oat like 
lakes, at others contracted into narrow goi^es, where the water 
accumulates and acquires such force in time of flood as to remoTe 
large masses of rock, trees, &c. ; and when it is considered that 
these ravines during the rainy seasons are flooded to 100 feet 
above the usual level, we can give credence to the information 
received from a respectable and observing inhabitant, who assured 
me the flood of 1858 removed a block of limestone measuring 38 
cubic feet, and impelled it with such impetuosity that it was 
broken into such small fragments as not to be recognized afterwards. 

On the Wild Cane River, a tributary that enters on the north- 
east of the Plantain Garden River, I observed a bed of gravel 
and boulders on the banks that had been brought there by the 
same flood measuring 14 feet above the sur&ce of the then reduced 
stream, which was still cutting its way deeper into this bank, 
which was estimated to be over 20 feet above the solid rock. 
From these facts some calculations may be made of the amount 
of debris dislodged and carried off^ the surface of these mountains 
by the annual floods that sweep over this part of the parish, to be 
redeposited in the Plantain Garden valley. The soil of this 
valley seems to consist principally of finely divided silicated 
minerals, some calcareous matter, and but little clay or sand. 

On the north side of the coast ran^e the white marl of the 
limestone forms a fringe on the south side of the valley. Below 
Plantain Garden estate, on to Duckenfield, as a cane soil it is not 
so productive as many others on the island ; the cane does not 
attain that amount of siliceous coating so essential to prevent 
absorption of water from the external surface, to the deterioration 
of the saccharine constituents. 

The alluvial deposits around Harbour Head present quite a 
different appearance, as they consist principally of the debris of 
the white and yellow limestone of the adjacent hills, reposing 
unconformably on the older sands and gravels of the trappean 
series. 

On approaching the Bowden EUlIs the alluvium forms a morass 
that appears to fill a fault through which the River Styx flows into 
the harbour of Port Morant. 

To the east of Bowden Hill alluvium extends to the great 
morass, where it approaches the limestone hills of the south coast 
range. On the west of Por Morant a band of alluvium extends 
from the south coas*t range to the sea, expanding more or less, 
according to the elevations of the surface or the approximation of 
the hills to the coast. 

This alluvium is resting on beds of marl, sand, and conglomerate 
of the Bowden series unconformably. A full description of these 
gravel beds will be found in the report on the western part of this 
parish. 
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Coast Limestone. 

This formation must be considered as post-tertiarj in Jamaica, 
as it is of such recent date as to present^ in a fossilized state, most 
of the fauna now living in the adjoining seas. It forms a fringe 
on those points projecting into the sea beyond the influence of 
firesh water, in which coral growth does not take place. 

Where oedcareous matter, marine d^ris, and gravel are over- 
flowed by the tide, a concrete or conglomerate is formed, which 
soon consolidates into a rock hard enough to resist the action of 
the se& 

This action may appear scarcely worthy of notice, but much 
may be learnt by it for the benefit of builders who desire a 
permanent cement. 

Marls and White Limestone, 

The marls are formed in cavities and slightly inclined spots on 
the surface of the white limestone, being a carbonate produced 
under the action of atmospheric influences. It never extends over 
large areas on highly inclined spots, but on the levels or plains it 
sometimes forms deposits of considerable extent. This substance 
is useful as a fertilizer on soils composed of the trappean and 
granitic rocks. 

White Limestone, 

This formation constitutes the surface of a greater portion of 
the island ; it is elevated in some parts of this parish nearly 3,000 
feet, and is generally computed to be between 1,000 and 2,000 
feet in thickness, the lower portion of which is highly fossiliferous. 

In this part of the parish, where the lower beds are exposed, 
they are found to become thicker, more compact, and siliceous 
{see sections, figs. 1 and 2), diminishing as they rise in the series, 
and ultimately assuming a brecciated or conglomerate condition 
As this part of the parish presents only a portion of this extensive 
formation, a further notice of it will be given as it becomes more 
fully examined under fiftvourable circumstances in the progress of 
the survey. 

Gravehi Clay, and Yellow Marls, 

These are most conspicuous near White Hall, forming the rid^e 
between that and Spring on a tributary of the Morant River. At 
White Hall these beds of gravel can be better examined than in 
any other part of the parish. 

On ascending the hill south of White Hall or Golden Valley, 
over beds of shde and red gravel, and crossing the heads of Claris 
River, there is a fine section of the gravel and sandstone of this 
series at an angle of 82® N.E. {see Section). The white lime- 
stone overlies these beds near Spring Garden, a little east of this 
point, and continues down to the vicinity of the coast 
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At Friendship and Potosi these beds again wpear, and from the 
continuous deposits along the banks of the Omger Biyer it is 
inferred that the bed of the Plantain Garden River was once at a 
higher level than at present, and that the detrital from the erosion 
of these beds was re-deposited at a lower leveli forming the allu- 
vium about Harbour Head. A section of these b^ on the 
western side of Port Morant vnii demonstrate their present position 
(see Sections S and 4, Morant Bay). 

The anticlinal of the lower beds may be represented at White 
Hall or near Low Layton in the parish oi St. Greorge^ at the 
north coast of the island, the latter, from their high inclination 
near Spring Garden, appears most probable, as it would account 
for the extensive deposits in the minity of Port Morant, con* 
veyed by the Ginger river, prior to the removal of the barrier of 
white limestone between Khine and Plantain Gurden estates, or 
the channel of the Plantain G-arden river, being cut down so near 
the level of the sea as it is now. 

The gravels in these beds appear to be derived from igneous 
rocks, with agates, &c., siliceous rocks with volcanic ash, in wluch 
are lines of strati£cation such as should be produced by being 
deposited under water, and cemented by silica or lime. 

The lower beds that lie unconformably below those exposed on 
the west of Port Morant, are not brought to the surface on the' 
north-eastern portion of the port at Bowden, but we find the 
upper beds both thicker and more inclined (10^ S.E.) than on the 
west, and are also more fossiliferous. Below the Pteropod marl 
there are beds of the most perfect tertiary shells yet known on 
the island, a list and description of which will be found in 
Appendix after critical examination. 

Conglomerates y Shales, and Limestone. 

Under this head we would be inclined to draw the line of dis- 
tinction, as we find below them undoubted cretaceous fossils, and 
as the greater portion is made up of trappean sand, conglomerates, 
and shale, they may be distinguished as the trappean series, in 
which there are two distinct points to be noticed : — 

1st. The order of deposition and stratification. 

2nd. The lithological character and the changes undergone 
subsequent to deposition. 

1st Their deposition appears to have been entirely due to 
under currents of water of more or less force and velocity, as the 
larger boulders are rounded and of six or eight and sometimes 
more inches in diameter ; then a sudden repose appears to have 
prevailed, and some 10 to 16 inches of sand, and ultimately a little 
clay was deposited. This order of sequence continues with occa- 
sionally a tree converted into lignite embedded in the latter, when 
another deposit of gravel, then a hard bed of conglomerate, made 
up of the remains of every species of rock from granite to the 
vitreous volcanic, with agate, &c. &c., succeeded again by sand 
and clays ; and so this series is continued until it acquires a depth 
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of 1,500 feei» during which there have been undoubted pauses or 
cessations^ or the coral reefs^ now converted into marble^ could 
not have existed and formed those beds found interstratified with 
these conglomerates, sands, and shales. 

2ndl7. The lithological character of the rocks contained in this 
series are so various and confusedly congregated together, that 
when they are altered by intrusive dykes of porphyry, that have 
since risen and passed through them, it becomes extremely difficult 
to determine by any critical definition what they were previously ; 
at a distance from the dykes the conglomerates are less altered ; 
for instance, the shales that were near the igneous rocks hard 
and slaty, become plastic or friable, showing that heat, moisture, 
and pressure have acted on the mass unequally ; and as the effects 
produced by these causes decrease, so the true structure of the 
rock is revealed, the dark bands in the sands' are caused by car- 
bonaceous substances, and although the original substance has dis- 
appeared the impression or alto-relievo remains. 

Cretaceous Series. 

This series is represented by beds of shale and limestone that 
appear about two miles above Bath, thrown to an angle of 35^ to 
40^, and are exposed by the cutting out of the bank by the Plan- 
tain Garden river ; these beds are rich in Actionellse, Hippurites, 
&C., but the extraction of the fossils is difficult, on account of the 
compact and indurated nature of the strata. 

Porphyritic Dykes. 

The first dyke observed was that near Torrington, a dark 
purple rock, with large crvstals of felspar throughout; this forms 
a division between Clarke s river and the Plantain Qarden, and as 
it passes under the shales of the lower part of the trappean series 
{see Section) produces flexions and induration. This is charac- 
teristic of many that appear occasionally piercing the talus or 
debris of the altered metamorphosed rocks with which the whole 
of the hills is generally covered. 

Metamorphosed Series. 

This division comprises strata of the cretaceous and conglome- 
rate formations which have experienced a change of structure due 
to the intrusion of igneous rooks ; thus the distinction between 
the matrix and included pebbles of the conglomerates is oblite- 
rated, the shales have become slaty, and on approaching the 
intruded dykes distinct minerals are developed, whilst the strata 
generally are converted into grey porphyritic masses, with diffi- 
culty distinguishable from the igneous rock itself. 

There are many facts that go to prove that the whole of this 
series has been deposited as a stratified formation; but as this 
portion of the parish presents but few decided examples, it is pro- 
posed to defer this part of the subject to a future report, as well 
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roeksy wluoh do not appear or haTe n 
t as detadbed ftagmenta. 
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GEOLOGICAL HEPORT ON THE PASISH OF ST. 
DAVID, AND THE WESTERN PART OF ST. 
THOMAS-IN-THE-EAST.— By Jaiobs G. SAWKora.-^ 

1861. 

SxcnoN I. 

OUTLIHB OV PhTSICAL FsATUBBS. 

This di^on is intended to oonvey some idea of Ae soi&oe of 
the country within the boondaries of a north and aovidi line bom 
Morant Bay to the dividing line of the parishes of St Thomaa-in- 
the-East.and Portland^ then westward to the Gheen mer, and 
then south foUowiog the dividing line of the parishes of St 
David's and Port RoTaL 

It will be seen by the sections A, B, and C, aooompaiiyiiig lUi^ 
that the elevations and depressions are so numerons uiat to oaleiK 
late distances by an aerial line would result in error. 

The general inclination of the mountain slopes is about 30^, 
but is frequently much more. To compute with aocnraoy the 
amount of acres or miles, has presented such difficulties as have 
not been overcome by any survey yet attempted, therefinre I can 
only give the geographical boun^uunes comprised within the above 
limits, which give about one hundred and sixty square miles. 

Standing at the base of the Blue Mountain or on its peak, the 
radiation of the ridges from this central point is most strildiig ; 
each trends towards the sea with a south-east and north-west 
inclination until meeting the valley of the YaUidis, where the main 
and most elevated ridge extends to the coasts terminating at 
GreenwalL 

As the sun rises, warm vapour is seen ascending fiom tiie valleys 
and river courses up tiie mountain sides and accumulating around 
tiie summits, where, if the air is cold enough, condensation lakes 
place, rain faft and collects in the depressions of tiie main ridge 
forming reservoirs, from which issue the tributaries of the princi- 
pal rivers, uniting in their descent with other streams produced by 
the same causes, and following the same laws, until by increased 
volume they obtain a force sufficient to cut deep channels through 
the rocks, or pour over them in cascades hundreds of feet in 
height, leaving the^ sides of the mountain with perpendicular 
escarpments, while in the bed of their courses the boulders and 
debris conceal the strata on which they lie. 

The streams unite generally at the bases of the mountains, and 
then expand over a wide area of softer rock, finding an exit to the 
sea over a depression or through a separation in the white lime- 



PARISH OF ST. DAVID. 49 

Stone, which forms the coast boundary. The whole of the Blue 
Mountain is densely wooded, and although the elevation of the 
peak does not exceed 7,335 feet, the yariation in the botanical 
aspect is not greater than what is produced by a lower temperature 
and moisture, such as a diminution of height of the forest trees, 
and an increase of lichens and ferns. 

The view from the summit extends over the plains of the 
Liguanea, the Blue Mountain valley, valley of the Yallahs, 
Palisades, Port Boyal, and the mountains to the south-west seen 
over those of Port Royal and St. Andrews, and to the north, 
ridge after ridge rises like buttresses to an enormous edifice. 

A little to the west is a range that forms the eastern bank of 
the Yallahs river, descending from a dome-shaped mountain, north 
of the Anchovy river, which divides the latter from Green valley, 
by a narrow ridge about 45,000 feet above the sea, trending to the 
south-east, with a descent by the road of 500 feet to the mile to 
Hagley Gap, to the south of which is Carrick hill, where the 
features differ in lithological and botanical aspect, being bare of 
trees, with large black intrusive rocks lying on its sides and sum- 
mit From the centre of this hill is one of the most beautiful 
and extensive panoramic views, extending from the head sources 
of the Yallahs river down to the sea, with the Blue Mountain on 
the east and the Port Eoyal Mountains to the west. The Blue 
Mountain valley from some parts of Coley estate, presents one of the 
finest views I have ever met with. In the foreground, the broad 
horizontal line of the alluvium with the Great Negro river running 
through it, with benutifiil bamboos gracefully overhanging its banks, 
and here and there a palm or a large ceiba tree towering above 
the Acacia, &c., and spreading its magnificent branches over the 
green savannah, a low range of cultivated hills forming the middle 
ground, while in the distance rises the blue-coloured mountain 
like the base of a great pyramid. 

This valley at the junction of the Great Negro river with the 
Morant, is over two miles in width, cultivated in sugar cane, and 
the brilliancy of the colouring enlivens the whole into a beautiful 
tropical picture. The valley of the Yallahs is more confined by 
steep and precipitous hills, until it reaches the suspension bridge, , 
where, by the frequent changes of the river course, it has formed 
a plane nearly two miles wide and four in length. To the east of 
this valley is a low ridge which separates it from the ^olus or 
Mundicut valley, which unites with the Yallahs west of the Great 
Saltpond. 

With the exception of these valleys the surface of the country 
is very mountainous and diflScult of access under the most favour- 
able circumstances, but at present much more so by the dense 
vegetation that has grown up on the once cultivated portions, 
rendering it necessary to cut a way before I could obtain access to 
points under examination. On the summits of some of the lime- 
stone hills near the coast, where red ferruginous clay occurs, there 
are ponds of fresh water, which the driest seasons scarcely affect 
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50 OEOL06T OF JAMAICA. 

Some of these I consider artificial^ but the present inhabitants in 
their viciDity regard them as naturaL 

The large ponds on the coast are salt during the dry seasons, 
but when the amount of rain is sufficient to ^ve^ force to the 
subterranean efflux, they become fresh. The exterior boundaries 
of the Great Salt pond between the Morant and Yallahs rivers 
are composed of detrital matter from these rivers, conveyed by 
the tides that sweep along the coast, accelerated by the currents 
of the gulf stream and trade winds. 

The ^^ Great Pond " south-west of Albion Estate appears to me 
to have been at a former period the embouchure oi the Tallahs 
river, as its present channel is much above the present level of the 
western part of the valley, over which the old course can be traced 
terminating at the pond. The sea boimdary is composed of river 
detrital, conveyed and accumulated by the same causes as at the 
Great Salt Pond. 

The drainage is from north-west to south-east as wiU be seen 
by reference to the map that accompanies this report None of the 
rivers are navigable, so small is their volume of water generallv, 
that not even a canoe is to be seen on any of them, yet when m 
flood, they become impassable and destructive in their course. 



Section II. 
Descriptive Geology. 

AUuvium. 

The strata of the various ridges diverging from the main or 
east and west range have been broken up into angular fragments 
from the size of a pea to that of an ordinary sized paving stone. 

The diurnal changes of temperature on the mountain slopes are 
from 100^ to 60^^ and in the elevated regions sometimes as low a 
limit as 40® prevails. 

Under these influences the disintegration of the rocks is rapid 
and continuous, and during heavy rains the denudation which 
ensues brings into the river courses beds of detrital matter often 
12 feet thick^ and this amount would be augmented were it not 
for the supporting and binding action of the roots of the trees, 
plants, and grasses that grow so luxuriantly over the whole. 

Under these eff'ects, where a portion of the mountain was 
comparatively level, the comminuted debris has acquired a depth 
of from 35 to 50 feet, in which I found eruptive, metamorphic, 
and sedimentary rocks were represented, as also among the alluvia 
and river courses ; the fragments increasing in size higher up the 
rivers, or according to the nature of their composition, specific 
gravity, &c., those containing silex or lime offering greater resist- 
ance to attrition than the shales and sandstones when propelled 
into the rivers. 
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Under these conditions it is evident a great portion of the loose 
surface is continually moving towards the sea ; but such are the 
contortions of the strata that it would be difficult under the most 
favourable circumstances to calculate what amount of rock has 
been removed since the peak of the Blue Mountain or the land 
that covered it was submerged. I find by reference to the 
memoirs of the Geological Survey of Great Britain^ Professor 
Samsay calculated that 2^500 feet has disappeared above the 
Mendip hills^ 9,000 at Bendrick rock and Garth hills, and in the 
country about Newmarket the removal of masses of strata has 
been from 3,000 to 6,000 feet. 

With such facts as these before us let us look to the difference 
of atmospheric influences in England and in this island. First, it 
must be aetermined whether heat produces a greater amount of 
disintegration than frost ; secondly, if the quantity of rain that 
falls may become a greater motive power in the one coimtry than 
the other. The amount during the year may be greater in 
England than on this island, but it must also be considered that 
a drizzling rain may continue for a considerable time and never 
produce the amount of denudation that ten inches of rain falling 
in four hours would do here. Such occurrences may not be known 
in England, but they are here (see the register at Up Park Camp, 
April 20, 1856\ These and many other considerations must be 
determined before any comparison can be drawn between tha 
denuding effects of the atmosphere in different climates. 

The next considerations are the physical conditions of the 
country, the nature of the strata, intrusion of eruptive masses, and 
the changes that ensued during the elevation of the beds. Al- 
though such precise conclusions as those arrived at by Professor 
Kamsay or others, it is not possible in this country, still it is 
evident an enormous amount of denudation has prevailed. 

We may consider that four or five miles in length and two or 
three in breadth are composed of the ruins of these hills and moun- 
tains in the valley of the Morant, and we may form some idea of 
the extent of the destruction by taking the mean area of that 
surface, and of 10 to 12 feet which we find the thickness to be on 
the shore, and we obtain the sum of 3,136,320,000 cubic feet 
now resting on the valley. To this must be added a much larger 
amount that has been carried into the sea, a small portion of 
which now forms the boundaries of the Great Salt pond, four and 
a half miles long and a furlong in width, which being supposed to 
average 20 feet in tluckness gives a further mass of 313,632,000 
cubic feet of detrital. Doubling these sums for the amount now 
covered by the sea^ and we obtain from the influence of one river 
alone an enormous amount of disintegration. 

fVhite limestone series. 

The white limestone series assumes a variety of distinct condi- 
tions, which, in order to define^ requires some notice on the causes 
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that appear to have produced them. I Bhall, therefore, oommenoe at 
the sea level, and endeavour to ^ve the results of my observations 
on each change it has assumed, until it forms a junction with the 

next series. 

First, where washed by the sea it exiubits the usual ooral 

structure. 

Secondly, a Uttle inshore is flat and comparatively smooth, soft 

and tufaceous. 

Thirdly, in a sharp pointed form, with numerous cavitieg, 
having the appearance of what is commonly called ^ honey oomb," 
but most of tiie caidties are filled with breccia cemented with tnfii 
or a ferruginous rock, and the surface deeply furrowed, forming 
sharp pointed pyramids. 

The fourth form it assumes is a dnr calpnnter, commonly called 
marl, but as I find Utde day in combination, I cannot consider it 
so. It is generally located at the base of the hyis where the 
surface indmation does not exceed 20^, and sometmies fills the 
insterstices of the breccia. 

The fifth form connsts of brecciated fragments, which occur in 
beds of 30, 40, and 70 feet in thickness, as at the mouth of White 
river, also between that and Creighton Hall, the Devil's Hde 
below Orange Park, and the slopes of the south part of the 
Tallahs mountain, Windsor Castle, and Cambridge hill, vdth 
this mass of breccia are large nodules of flint. 

The sixth variety occurs about 200 feet thick near the base of 
the hill on which Orange Park is situated, and immediately below 
are seen the thicker beds of laminated limestone belonging to the 
seventh division. Flint occurs in the centre of the beds of the 
laminated portion, from this alternate beds of different thickness 
continue down to the days and marls comprised in the next 
formation. 

During the action of rain water on the surface of the hard lime- 
stone, a red dayey rock is deposited, due to argillaceous and ferru- 
ginous matter liberated during tiie process. It is not unconunon 
to see this separation near the shore, and often combined with 
caJcspar finely crystallized. It is, however, generally confined 
to the summits of the limestone hills, forming a good soil. 

The deposits of calcsinter are very irregular, &pendent entirely 
on the character of surface for collecting. They sometimes occur 
several feet thick on hill rides of low inclination, and at higher 
only a few inches. The calcareous deposit is brought down by 
small streams and deposited on the rocks and roots of trees 
hanging like icicles or stalactites to them. 

The^ brecciated limestone forms a remarkable feature in this 
formation, and some extraordinary process must have produced 
such a mass of hard rocky fragments, the angular structure of 
which precludes the supposition that the accumulation is from 
marine agency, and as the same character is preserved up to the 
highest point of the adjacent hills, 2,341 feet (Berness) above 
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the sea, it is difficult to account for such a remarkable phe- 
nomenon. 

Flint is found in large detached blocks one and two feet in 
thickness of a black, brown, and grey colour throughout this 
variety. I also remarked that none of the rocks of the lower for- 
mation were represented in the breccias by a single pebble, or if 
so, it escaped my observation. (See fi^. 1, Devil's Hole.) 

The massive or compact limestone, the thickness of which ap- 
pears to be nearly 250 feet, is uncrystallized and of dull fracture ; 
large fissures and caves of considerable extent occur, as for 
example, on the west side of White Eiver near Greenwall. Some 
fossil shells have been found at Healthful hill^ but from what part 
of the formation was not ascertained. 

Beneath the compact are laminated limestones, which are best 
seen in Devil's Hole (see fig. 2) near Orange Park. They occur 
in horizontal beds with layers of flint parsSlel with the lines of 
stratification, not continuous, but in disjointed sections of two and 
three feet in length, and from four to five inches thick. The 
siliceous matter is segregated within the laminated beds of lime« 
stone, each bed not more than 18 inches in thickness ; but in the 
strata immediately above or below there is no evidence of this 
segregnting action having operated ; these beds are separated by 
very thin layers of clay. 

On the western side of this hill near where the road to Yallahs 
Bay from Lloyd's estate crosses the M undicut Biver, flint occurs 
with calcsinter in the crevices of the laminated limestone that 
has been tilted up to an angle of 80*^ nearly, and perfectly dis- 
connected with the limestone. Very interesting specimens of 
silicified coral are found on the summit of Windsor Castle hill, 
2,254 feet above the sea. 

The thickness of these beds of limestone I have had no oppor- 
tunity of determining with exactness, but they certainly exceed 
100 feet. 

Below the foregoing series, extending over a small area between 
the Yallahs river and Colliers spring, there are stratified beds of 
marls and clays containing corals, &c. They occur also in a 
similar position on Lloyd's estate, but the fossils are completely 
destroyed, appearing only in small fragments in the form of car- 
bonate of lime. I endeavoured to trace these beds in dififerent 
directions from this point, without success, the amount of debris 
accumulated over them being more than 30 feet thick (see fig. 3.). 

Marlsy ClaySf Sandy and Limestone^ 8fc. 

I have considered it necessary in the accompanying map and 
sections to make a distinction in the lower strata of the limestones, 
from the circumstance of their being associated with clays, marls, 
gypsum, and sandstone that do not occur in the compact white 
limestone. 
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This series oonriflts of inaiiy iUn-bedded Btnfta, wUoli we fberili^ 
feroos^ particularly ilie eandetonee. The limeetone ooenxB in thin 
layers separated hj clay, a fine seotbn of which may be seen near 
Blue Mountain estate m St Thooias-in-the-Easty north-east of the 
Yallahs mountain, where upwards of 100 soooeanye beds are ex- 
posed by a landslip ; also on the route to ih^ yalley of (Jeoistt 
fiom Swamps, and on Ibe east bank of the Yallahs rirer bdow Uie 
suspension bridge. 

The sandstone contains Foraminifera, fto. The beds of gypsum 
occur first aboye the carbonaceous shales, and are fibrous and 
granulated near Esington, Cambridge hill. Shooting riyer^ on the 
east side of Yallahs riyer, aboye the fording at Cooo walk, at 
"Windsor Forest, Ultimatum, and other places in the ^mnity. 
According to Bisdiof, Dumas has shown tiiat eren the most 
minute traces of sulidiuretted hydrogen conyert limestone into 
gypsum. The causes of the occurrence of gypsum in tiieae 
lo(»nties, therefore, probably arises from the sulphuretted hydro- 

Sen tibat escapes fran the carbonaceous shal^ prodimed by the 
ecomposition of owanic matter and iron jgyxites^ wUdh oocur in 
the lower beds of this formation, as seen m Shooting river and 
ekewhere. 

This formation is confined to a ridge riainff at Serge island, 
coyering the surface up to the yicini^ dT Isbmd Head to the 
westwara ; on the north it extends oyer a part of Mullet Hall 
estate and Garbrand Hall, and to the east oyer a part of Spring, 
Whitehall, and Spring Garden ; it disappears just below White- 
hall in the Plantam Uarden riyer, and reappears at Friendship and 
Fotosi, at the head of Ginger riyer, also on the banks of that riyer 
forming a tableland north of Port Morant. Considerable areas 
occur on Wfaeelerfield estate, also along the eastern banks of the 
Morant riyer and the coast to the eastward. 

It appears from the lithological composition of this formation 
that it is the result of denudation, prior to the epoch of the wlute 
limestone series ; the deposition of its constituent particles has 
been of a yery yariable nature (see fig. 6). There is eyidenoe here 
that the power was great enough at int^ryals to brincf down heayy 
pebbles, but at others it was not sufficient to hold m suspension 
anything heayier than sand, which will accoimt for the alternations 
in the deposition of these beds. 

In the upper beds, as they approximate tiie limestone series, 
the grayel becomes conglomeratic; lime being liberated in the 
upper series by rain water is brought into contact with the silica 
and ferruginous oxides. These enter into combination, and form 
a cement so hard that the pebbles yield to the blow of the hammer 
sooner than break. 

At Serge island the beds are often thrown into anticlinal and 
synclinal foldsi or contorted as shown in fig. 6. This appears due 
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not so much to lateral preeaure as to the subterranean forces 
that elevated the ridge before mentioned, producing at the same 
time a metamorphic action on the lower beds, converting the 
sandstone into a quartzite rock. This may be seen where the 
Morgan liver cuts through the whole series, presenting an escarp* 
ment of nearly I9OOO feet, together with the altered shales and 
limestones of the lower series, and porphyritic masses that have 
risen in the form of dykes piercing the latter (see fig. 7). 

Carbonaceous Shales and Limestones. 

Tlus series has been so called from the circumstance of very 
small seams of coal and carbonaceous shales being present in the 
upper beds'; not that any workable seams have been discovered or 
any of economic value; but as the character of the formation 
approaches that nearer than any other I have thought proper to 
adopt it. 

It comprises a series of beds varying from a few inches to many 
feet in thickness, all differing in some degree from the other in 
mineral or chemical character, their bases being clay, lime, or 
sand in combination with carbon ; the clays being coloured from 
a light grey to aperfect black by the preponderance of carbona- 
ceous matter. The limestones are also either blue, grey^ or black, 
and the sand, which is generally in union with the clays, assumes a 
grey colour. As the decay or decomposition of a plant coming 
into contact with alkaline substances will produce a black colour, it 
does not appear necessary that this colour should be imparted to it 
by particles of carbon or coal to make them black, but it is neces- 
sary to detemune the fact that the colour proceeds from vegetable 
substances in order to denominate them carbonaceous. 

In addition to the three small seams of coal marked on the map^ 
I found the impressions of leaves in the shales (see fig. 8), where 
they are much contorted near Biver Head. 

The limestone is compact and of a very dark colour, with veins 
of calcspar of considerable width traversing it in different direc- 
tions. This occurs in the thicker beds, but in many of the thinner 
no calcspar is seen. 

The sandstones in this series are very compact, presenting a 
beautifully regular surface when in contact with some of the 
denser clays. "The cleavage is very regular, while the clays are 
generally conchoidal in fracture. 

As this series is closely associated with altered and metamor- 
phic rocks, and has been more or less affected by pressure or the 
mtrusion of porphyries, it is often much contorted (see fig. 9) 
and indurated ; at the time of disturbance it seems to have been 
flexible, and to have assumed a harder character afterwards. 

I am doubtful as to the propriety of drawing a distinction 
between this and the metamorphic series as a formation, there 
being no evidence by fossils or otherwise to justify any other dis- 
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tinction than that pioduoed by metanunrphio actioD. Tlua hypo- 
thefliB is supported by an experiment on some of the Bhales in » 
common lime kiln ; they became quite altered in chaxaoter^ with 
the development of crystalline mineralsj and » tendew^ to beoome 
porphyritic, highly indurated^ and in every respect like some of 
the rocks in the metamorphosed series. 



Mekamarphoud 

In St Thomas-in-the-East and St. David's the metamorphosed 
or altered rocks are confined to those parishes north of an east and 
west line from Whitehall, Mullet Hall, and Biver Head estates. 
This series consists of altered shales, sandstones, conglomonates, 
and limestones that have been affected by mechanical forces^ or by 
agencies that have acted on their chemical composition. Shales 
have been converted into porphyry, sandstones into quartsite, and 
limestone into serpentine ; tne whole presenting some chaoge by heat 
or pressure, or by hot water, or by a combination of these agencies. 
The laminated character is generally preserved liinraghoat the 
whole. 

At Spring, in a ravine some hundreds of feet beneath the sur- 
face of the adjacent hilk, there is a shale comidetdy changed into 
a porphyritic species of rock without losing its laminated character, 
or the base its ori^nal colour ; the crystals of felspar are well 
formed, varring in size from a quarter to iialf an inch in length 
and an eighth broad. This same rock appears anin north of 
Garbrand Hall, where it is cut through by the right oranch of the 
Morant river a little south of the limestone, and on the south side 
of the left branch of the Morant river, between Serge island and 
Island Head. I should incline to the opinion that this rock 
belongs to those shales comprised in the carbonaceous series. 

The most remarkable fact is that the adjacent beds are not 
visibly affected by the metamorphic action that has converted this 
shale into a species of porphyry. As by the experiment on these 
shales before mentioned a trachytic or porphyntic chaxucter was 
given to them, corresponding so nearly with the rocks of diis 
series, it would appear that heat alone has been the metamorphic 
agent in many instances. At the same time I observed that diorite 
is exceedingly rare, and when met with it is generally found inter- 
mingled in the disint^rated rocks on the surface of the hills or 
included in the conglomerates. 

The intrusive rocks sometimes present an amygdaloidal cha- 
racter, frequently cellular from the dissolving out of the crystals 
with which the cavities were originally filled. 

The heat that has acted on the rocks on the south side of the 
Blue Mountain appears to have been of low temperature. 

Pseudomorphism has operated largely : thus calcspar is frequently 
replaced by quartz, or chalcedony, or jasper. Veins of the latter 
of a red colour occur in the green shales resembling heliotrope, 
at others the red colour predominates, when they become decid^ly 
jaspideous. 
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The black limestone also becomes siliceous, as well as the 
calcspar veins that traverse it. Many of the small streams that 
are too insignificant to be placed on the maps^ contain agents that 
destroy or eat out many of the calcareous veins formed in the shales 
and other rocks in which they are found, leaving the rocks so 
acted on and cut into furrows or gutters considerably below the 
surface. 

(Fig. 10.) The conglomerates and sandstones are highly inter- 
esting evidences of the disintegrating agencies that acted on the 
older rocks on this part of the island^ and the changes that 
have taken place since their deposition. They occur highly in- 
clined and interstratified at irregular intervals 3,000 and 4^000 
feet high on the present mountains, containing rounded siliceous 
and porphyritic pebbles with small remnants of fossils, often 
silicined. The line of stratification, although preserved in the 
main, is frequently much deranged. 

The sandstones above the dark limestone preserve a yellowish 
colour ; those interstratifying with the lower shales are of a dark 
grey and finer grained. 

In another place I have alluded to the peculiar appearance of 
Carrick hill, differing in lithological as well as botanical aspect. 
It resembles more nearly some barren volcanic hill in the island 
of St. Christopher than any other part of the world I have seen ; 
with the bold rocks that cover the surface, it is highly indurated 
granular quartzite, and has imdergone little disintegration. From 
its relative position and its similarity to rocks below the serpentine, 
I consider it the lowest rock in this district. 

The dark limestone in this series sometimes presents a thick- 
ness of 100 feet. It has undergone such changes that I should 
advance with diffidence any description of them, if I did not find 
myself supported in some degree by Sir Wm. Logan, Messrs. 
Jukes and Dana. 

The first change is indicated by small diallage crystals like 
flakes of mica interspersed irregularly through the matrix. 

2ndly. In detached foliated masses of metallic lustre, with veins 
of quartz, and approaching the descriptions of Marmolite. 

3rdly. As a light green contorted fibrous slate, not unlike the 
micaceous slates of Trinidad or the picrolite of Hausmann. 

4th. In the fine asbestos form of chrysotile. 

5th. Into a dark green or black serpentine. 

The first change appears a little west of the Plaintain Garden 
river, near Dunrobin, and on Rocky Gully, near the Grove, where 
the Marmolite also occurs. 

The third is found between Mullet Hall and Mt. Idoes, on the 
left branch of the Morant river, high up on the mountain. 

The fourth also occurs there. 

The fifth constitutes an extensive bed from the Grove on Rocky 
Gully up to Radnor on the Anchovy river, a distance of five 
miles, all between 2,000 and 4,000 feet above the sea. 
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The next distinct rook in tliis fornuitioii i0 a KmeBton^ wUoli I 
haye distinguiflhed from the others on the map as ^'marble.* It 
appears to form a oontinaoas bed aroond the base of the older 
rows, exposed at intervals fiom Bouing river, near Bath^ to the 
Gh^en river, the western boundary line of St. David's^ givmg • 
distance of nearly 18 miles. 

It lies uicomormable to the altered shales on which it re- 
poses ; at Gburbrand Hall and Island Head the beds an about 500 
feet thick; at AmtoUY <* breakaway " (landslip) it appean to 
have been divided and dismpted, as they occur these highly 
inclined (72^ N., Vfi E.) 

Pressnre on the beds is here very distinctly seen firom llie manlier 
portions of it are crashed into small fragmento (fig^^l2).^ Above 
bherwood Forest there is another landsUp# in whicii it ooenrs 
nnder the same circomstances. A Uttle above Badnor it pr o s onto 
itsdf at a sharp turn of the road to Abbey Ghreen, itsncnng out 
like a buttress on the ode of the mountain. As it passes west of 
Abbey Green it assumes a metamorpliosed chazaotary in winch 
they have lost the laminated, and assumed a granular arrange- 
ment; but on the descent to the Gbeen river, between tiie 
overseer's house and the coflfee works of Whitfield HaU, it again 
comes to the sur&ce in more perfect lanume than at BoaiingriTer. 

This limestone diffiars from that which forms the serpentine at 
the Grove and Amtully, but it may be connected with that 
on the west of the left branch of the Morant river. There are 
several reasons to induce such a conclusion ; but as it would re- 
quire time, and bein^ purely a scientific point, I did not conidder 
it conformable with me practical object of Ijbe survey to incur any 
expense to determine it. 

The beds are horizontally stratified, divided by very fine lines 
of purple or green decomposed shale or argillo^calcareous sub- 
stance dividing the layers generally at intervals of half an inch, 
producing coloured bands of green or purple* The more calca- 
reous part is not granular like the Carrara marble, being rather 
a compact than crystalline limestone, capable of recdving a very 
fine polish. 

In that part of the parish of St. David's west of the Yallahs 
river the altered rocks approach nearer the sea, and present a 
series of shales very different from those heretofore described, in 
lithological as well as chemical character. They are highly 
coloured, of a deep purple or red, gritty and friable, contidning 
much iron, gypsum, &c., and green and white earthy veins tra- 
verse the beds at right angles near the surface. 

In the lower rocks I recognised the same olive green soft shale 
observed in Plantain Garden river, and the upper part of the 
landslip at Sherwood Forest and other places. 

To enter into a detailed description of all the rocks comprising 
the stratified and altered series from the sea to the Blue Moun- 
tain peak cannot be contemplated Vithin the limited period allotted 
to the survey. I have, therefore, confined my remarks to such 
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points as I have considered requisite to convey an approximate 
description^ not only of the limits and position of the formations, 
but of their mode of occurrence. Before concluding, however, I 
must again allude to the disintegration that has taken place over 
the surface embraced in this survey, and without reference to the 
vertical sections or the small figures on the map, no one can form 
a correct estimate of the elevations and depressions that exist. It 
must then be considered that there is scarcely a rock in the whole 
series that does not exhibit some eigne jo( disturbance or change ; 
some idea may then be conveyed of the difficulty in making 
out the relation of one bed to the other under the accumulated 
debris of hundreds of feet in depth, and encumbered with a dense 
tropical vegetation. 

The deficiencies that may appear to exist on the map and sec- 
tions proceed, perhaps, from difficulties arising from the above 
causes, or from uncertainty produced by them, and I have con- 
sidered it better, where doubt has ousted, to avoid an expression 
of opinion ; as, for example, in noticing the intrusive focka in the 
altered or metamorphic series, it is difficult to determine whether 
certain rocks were originally stratified or intruded, and generally 
to make out the relations, on account of the depth of sou, broken 
country, and similar obstacles to research. 

Section III. 
EcoNOMio Geology. 

In order to confine this report to the smallest limits, I have 
considered it better to place under this head all those substances 
that admit of being converted to practical uses in agriculture, in 
the arts, or in commerce. 

The same observations made by Mr. Wall and myself in the 
report on the the Trinidad survey apply here : — ^^ A ftdl considera- 
*^ tion of this subject manifestly involves the question of whether 
^ these substances can be obtained, or these methods pursued to 
'' pecuniarv advantage under the special circumstances in which 
'' any particular locality is placed ; and therefore in the present 
'^ section it will be necessary not only to establish the existence 
** of minerals capable of adaptation to human requirements, but 
** also to make frequent allusion to actual conditions (which com- 
*^ prise questions of competition, labour, and the abundance of 
** the substance proposed to be wrought on or treated), and to 
" form just conclusions as to the possibility of remunerative 
" extraction and utilization." 

In speaking of the metallic minerals I profess to describe those 
only that I have examined in as careful a manner as time and cir- 
cumstances would admit, whether discovered by myself, or pointed 
out to me, or known previously to exist. 

The peculiar character of the surface of the country, as before 
described, will account for the detached deposits of metallic car- 
bonates, silicates^ and oxides in the disintegrated and comminuted 
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rock8i and the diasemination of them in the shalee^ aanditcmeSy and 
limestones. 

SoOi. 

I have requested the planters generally to forward samples of 
the diffSerent soils for analysis, bnt so little interest has as yet been 
manifested in suoh investigations that I am onable to giye any 
information respecting them beyond the results of a mere ooolar 
examination, whidi are, that silica is generally deficient in those 
soils above the white lunestone and the river detritals within the 
limits of this part of the survey. 

An exception occurs at Seige island, where the deficiency is 
made up by the dimntqpmtion of the sandstone of that part of the 
Morant valley previously described; and from the imbimation 
obtained, this hypotheas is sustained by the sugar cane of that 
estate being of superior quality, due, I have no doubt^ to the silica 
derived from the sandstone. 

It is to be regretted that this part of the report must remain 
unsatisfactory. The subject has not been met here with that co- 
operation on the part of the agriculturist that it was in Trinidad, 
where the analysis of the soils formed an important olgeot of the 
Geological Survey, and from which the agrioultnnl interest 
derived no small advantage. 

Boad Materials. 

Toughness and density being the chief requisites, the crystalline 
rocks, as augite, hornblende, anhydrite, quartzite, or granite, are 
not so durable as basalt, cherty limestone, and in durated shales. The 
two last mentioned are abundant in these parishes, the one near 
the coast, and the other near the metamorpmc series and the river 
courses. 

Building Stones. 

Good materials for this purpose are so abundant that it only 
becomes a matter of choice between marble, sandstone, and black or 
white limestone, some of which is to be found in all parts of the 
parish. 

The abutments of the suspension bridge over the Yallahs river 
at Esington were built in 1780 of the laminated limestone, con* 
taining chert, and are at present in an excellent state of preserva- 
tion. The stone is easily wrought, and can be extracted from its 
bed with facility (fig. 13). 

Parts of the dwelling and sugar works at Serge island are built 
of sandstone from that neighbourhood. It appears of excellent 
quality ; it is not so easily ashlared as the laminated limestone, 
nor can it be obtained so thick. It makes a better paving stone, 
because its constituents are rougher, not eo easily affected by 
friction, and rain water has not the same dissolving tendency on 
this sandstone it has on limestone. 

The marble, although attainable in large quantities for the 



PARISH OF ST. DAVID. C)\ 

space of 18 miles, has not (with a few exceptions) attracted that 
attention it would have done in other countries. 

The lower or laminated limestone sometimes occurs in laminas 
sufficiently thin to recommend it for roofing purposes (see fig. 14). 

Gypsum, 

This valuable mineral occurs in such abundance near the car- 
bonaceous series on the Yallahs river that it is a matter of surprise 
it has not been used as a fertilizer, or as plaster for the interior of 
houses, and for ornamental purposes. 

Porphyries. 

There are several beds of beautiful reddish purple porphyry 
that occur near Windsor Forest and Biver Head ; this stone takes a 
good polish, and is applicable to ornamental as well as building 
purposes. 

Clays, 

Eor the manufacture of bricks and common red ware ore to be 
found abundantly on the upper parts of the white limestone 
series, combined with the peroxide of iron. 

Light blue and whitish clays occur in the carbonaceous shales 
and afford a good fire-brick. Pure clays applicable to the finer 
uses have not been observed. 

Lime. 

The white limestone being so abundant near the coast has been 
80 constantly applied to the purposes for which it is required that 
little attention has been given to quality by compariBon. Ex- 
perience has shown that a crystalline limestone produces a superior 
lime, in ratio to the higher or lower state of crystallization. For 
this reason some of the beds in the carbonaceous series of a 
grey colour are to be preferred. 

Mineral Springs, 

There are two sulphurous springs in the Blue Mountain valley, 
one on White river near Moffit, which occurs in the carbonaceous 
shales, with a temperature of 74^ as it fiows from the rock, issuing 
just above a bed of blue limestone much intersected by calcspar 
veins. The second I was prevented from examining by the 
inclemency of the weather and want of a guide. It occurs on 
the cold ridge near the head of the right branch of the Morant 
river. 

Copper. 

This metal occurs (with one exception herein-after mentioned) 
in detached deposits among the disintegrated rocks on the sides of 
th^ mountains either in the form of carbonates, silicates, or 
oxides. Those in the metamorphic series observed by me are at 
Abbey Green, Aruntally great landslip, the Grove on Rocky 
Gully, and Island Head, and in the carbonaceous series at Hagley 
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Gap, on ibe road firom Gtoen Vallej to Fam ffilly at Bircr 
Head and Windsor Foreit 

When copper minenda occur interitratified wiih the lower beds 
of the carbonaceous shales, sandstones, fta, it is evident that 
it was derived from pre-existhig rocks ; therefore^ is most probaUj 
co-existent vrith the eruptiYe rocks of the islaiid. The period of 
re-deposit appears to hayebeen about the time the lower hmeefcooe 
(cretaceous?) was fiornied, and the droumstanoe of Cixbcmates filling 
the cavities of that rook is accounted for bj their having been 
precipitated from water that held oopper in sofutMnL 

The silicates of copper oocur regularly stratified in the beds of 
shale in a manner that leaves no doubt of their contemponneons 
existence ; but in whatever form it majr occur witk^ tne ihale8» 
sand, or limestone, they pve no evidence whatever of the oopper 
being derived from other sources at a subsequent period in the 
geological series. 

The metamorphic action that has wrou^t subh dmogBm on the 
limestone as to convert it into serpentme, the sandstonee into 
quartzite, and shales into porphyry would naturally aflEbot tiie 
metallic deposits, and account for sulfriburets and grw oaddee of 
copper in this series, particularly near the oontaot wila intmauro 
or eruptive rooks. 

At Ghrove the metamorphic action has been ecMnpantiivehr 
intense, and a well-defined vein of oopper ore aoeompaDied win 
gossan is to be seen cropping out of lue serpentine tnat reposes 
on a quartzose hornblende ro». 

The carbonates and oxides appear to displace tbe snlphurets 
when under the influences of air and water, ud when the 
carbonates come in contact with feiroginous subatanoes a reaction 
ensues, and native copper is found deposited in small partidea in 
the stratified rocks and conglomerates. 

The frequent occurrence of cupriferous deposits in this and the 
neighbouring parishes, as will appear in the progress of the 
Geological Survey, must carry with it a conviction of the wide 
dissemination of this mineral in the island ; but it is imposmble for 
the geologist to determine the extent of a deposit from mere supers 
ficial indications, or describe the character of a lode without ex* 
amining it below the surface. This is more essential under the 
peculiar features of the country embraced in this report 

Antimony. 

This mineral has been found on the right branch of the MoranL 
A specimen firom that place is in the Museum of the Boyal 
Society of Arts, but I could find no indications of a vein as high 
up the river course as I could attain, nor did I discover any of £e 
mineral in the detritaL 

James G. Sawxins, 



\ 
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GEOLOGICAL REPORT ON THAT PART OP THE 
PARISH OF PORTLAND EAST OF THE RIO 
GRANDE.— Surveyed by James G. Sawkins. — 1860. 

On tracing the formations from the town of Port Antonio by 
the Rio Grande road to Bath in St. Thomas-in-the-East up to the 
fording at Golden Yale, the white limestone on the western part 
of the Bay of Port Antonio extends to the first point south-west 
of the church and up the hill as far as the ola church now in 
ruins^ the altered shales then appear^ presenting a purplish colour^ 
and are succeeded by the amygdaloid eruptive rock^ which forms 
a dyke trending W. 15^ S. This dyke extends to the south of 
Red-hazel^ where limestone again appears dipping 32^ S. 14^ E., 
and continues to the rise of the hill on the north of the cottage, 
where the shales again appear, dipping N. 45° E. at an angle of 23°, 
unconformable wiw the limestone, which dips 18° E. 18° S* These 
shales rise agun at an angle of 35^ and 40"^ E. 10° N., and continue 
varying in dip to the valley of Sandy river, a tributary of the 
Rio Grande. 

After passing the alluvium of this valley a ridge divides the 
southern parts of the two valleys, that of Sandy river and the Rio 
Grande at Golden Yale. This ridge is composed of alternate 
beds of sandstone, calcareous and arenaceous shales, with leaves 
and stems of plants in relief. 

In some cases the shales are divided into squares. This 
singular appearance occurs in several places between this point 
and the boundary line of St. Thomas-in-the-East The elevation 
of the Rio Grande at the fording on thi Golden Yale estate is 
252 feet above the sea, and the top of the ridge (at a point 
N. 2T E. of the eastern peak of the Blue Mountain) is 896 feet. 

There is a fine section of the shales and sandstones at the 
fording, presenting upwards of 30 beds of the latter alternating 
with the former, varying in thickness from one inch to one foot 
eight inches. On the lower part of the sandstone the casts of the 
stems of plants in relief are found, but not carbonized. 

The shales have a perfectly conchoidal fracture, and veins of 
gypsum or calcspar traverse the whole series. The upper beds 
contain more ferruginous matter than the lower. 

After passing the alluvium of the Sandy river valley, and on 
ascending the mountain road to Mooretown, over the back of 
these shales and sandstones, beds of red and blue clays occur in 
very curious flexures, having circular concretions of two feet in 
diameter, and accompanied with a black deposit of vegetable 
matter of metallic lustra The ridge is very narrow across, being 
not more than 40 feet on the top, where the shales dip 20'' S.E. 
The red clays break with a conchoidal fracture. 

About a mile from Sandy river valley the road winds round the 
western declivity of this ridge, and a bold stream falls over a bed 
of conglomerate, in which are cemented fossil shells, corals, &c. &o. 
Great confusion occurs here in the inclination of the strata. The 
shales above the bridge dip north-east 35 Vi^d the conglomerates 
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20® ; below the bridge the dip of the latter is 49^ The cement- 
ing agent of this conglomerate is a bluish silicons substance. 

On ascending the hill south of the bridge the differences in 
the dip are still more remarkable. The series as far as this point 
from Sandy river are very regular in superposition. 

Bed and blue clays. 

Shales yellowish in thin laminas. 

Shales alternating with grey sandstone. 

Sandstone, yellow and grey (soft flagstone). 

Conglomerate 2 feet 8 inches thick with fossil corals, &c. &a 

Sandstones with thin beds of shale and conglomerates. 

In general the dip is north-east, but in many of the higher 
hills at their summits the shales and sandstone dip east 2QP south 
at angles varying from 15° to 60°. 

The thickness of the beds exposed above the Bio Grande, is, in 
many instances, more than 300 feet These shales, sandstones^ 
and conglomerates continue to dip north-east to where the Rio 
Orande makes a turn in that direction (the south peak of the 
Blue mountain bearing west 20° south). From this point the 
road descends over the back of the shale beds to a small table- 
land and a small river at Windsor. Here there is some low 
swampy land to the east of the road, beyond which is a hill com- 
posed of red clay and gravel. The roaid then descends to Sea- 
man's valley, which is about a mile long, and a quarter of a mile 
wide. On the east of this valley the blue shining shale is 
occasionally seen dipping 50° to the north east. This valley is 
very level up to the ruins of the old works, behind which is a 
cascade. The upper surface of the escarpment over which it falls 
is protected by white limestone that descends from the eastern 
ridge. At this point the character of the limestone is either 
compact or tufaceous, but not fossiliferous, and the shales beneath 
are yellow, blue, or grey, in descending order. The fall of 
water is about 120 feet, and forms a tributary of the Rio Negro. 
To the west of this river is a ridge trending north and south ; 
the road leads along the eastern side between it and the river. 
For the distance of a mile the shales are seen dipping conformably, 
when a ravine opens to the west and the shales disappear, and a 
red sandstone occurs dipping northward with great irregularity 
in angle of dip until reaching Mooretown, where is a fine section 
of the red sandstone, with dip 30° S.E., and on the east side of 
the river the shales dip in the same direction. The red colour of 
this sandstone, due to the sesquioxide of iron, does not penetrate 
the rock very deeply, the interior is of a whitish grey with round 
and coarse grains of white sand. It also contains fossils, but I 
found none that were sufficiently perfect to determine what they 
were. The height of Mooretown I found (by aneroid) to be 545 
feet above the sea level. Continuing up the Rio Negro, the 
shales are seen at an angle of 45° north, 40° east. Ascending 
over them to a height of 712 feet above Mooretown in a direction 
due east of the church, in the bed of a stream lignite occurs 
between strata of sandstone. The lignite is also seen in the 
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same position exposed by a landslip near the same spot. It 
possesses no economic valuer being only two inches in thickness, 
the woody structure is preserved, and the amount of moisture it 
contains causes it to exfoliate when exposed to the atmosphere. 
The shales, sandstones, and conglomerates due east of Mooretown 
rise a little over 1,500 feet above the level of the sea. Over 
these is the white limestone, the sides of which are too perpen- 
dicular at this point to be ascended. The thickness of the lime- 
stone is nearly 400 feet, as at Parkmount. This limestone 
constitutes an extensive series, but certainly does not present a 
thickness of 2,000 or 3,000 feet, as in some localities. 

Proceeding south from Mooretown, the red sandstone con- 
tinues about a mile, when the shales rise again on the east side 
of a deep ravine in the same ridge at Seaman's valley. On the 
west the hills dividing it from the Rio Grande rise 509 feet, the 
strata dipping south-east. The road winds with this ravine, 
through which a small rivulet flows, which flows into the Cot- 
trington river near the old barracks. Before reaching the junction 
there is a cascade which runs over the shales in a very curious 
little glen that would take a long time to map out, on account of the 
numerous windings; the stream nearest to the road is flowing 
from the direction of the Rio Grande and forms a small lake> 
to the south-east of which the shales are seen in thin laminao 
With some while limestone ddbris above them, but no fossils are 
observed. A little to the cast of this pond there is an escarp* 
ment which presents a perfect series of the upper clays, shales, 
sandstones, and conglomerates, described as existing between Port 
Antonio and Seaman's valley, overlaid by white hmestone which 
comes down boldly from the great eastern range and crosses the 
Rio Grande near Cottrington at Jupiter's ford. Several large 
blocks of limestone lie in the river and on the alluvia, which 
commence on the cast of the river about a mile south of the 
fording, and extend to the beds of conglomerate about a mile above 
Millbank. 

The conglomerates extend for more than a quarter of a 
mile with dykes of eruptive rocks passing through them. Ap< 
proaching the line dividing this parish from St. Thomas- in-the- 
East, the shales, sandstones, and conglomerates again appear 
dipping 35^ south-east, also the red sandstone series bearing the 
same character as at Mooretown. There are some fine sections 
up this part of the Rio Grande beyond the dividing line, with 
large blocks of fossiliferous limestone of a blue colour, also white 
limestone like that at Bachelor's Hall on the south side of the south 
ridge. The red sandstone series extends also beyond the dividing 
line of the two parishes. 

From Port Antonio to Parkmount, the inclinations diminish 
ascending to Mount Oakley, where fragments of white limestone 
occur. On reaching the summit of the first ridge on the eastern 
side there are a few laminated beds of impure limestone, being 
mixed with argillaceous matter ; some of the fragmentary pieces 
are fossiliferous with small spheroids appearing throughout. In the 
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laminated beds no fossils were observed^ the colour is like the Ger- 
man lithographic 8tone> not so compact^ and more or less argilla- 
ceous or arenaceous. This limestone occurs in layers from four 
inches to two feet in thickness. This characteristic of the upper 
beds extends down the whole north-eastern part of this parish, it 
forms ledges in the Turtlecrawl river, producing cascades from 
Nonsuch down to the eastern boundary of the Williamsfield estate. 
This stone is easily quarried, and were there a demand for it would 
be a source of wealth. 

On the west bank of West river that empties itself into Turtle 
crawl harbour, the shales appear extending to the alluvial deposits 
of the Anchovy estate, round to Prospect and up to Johnstown, 
also forming the ridge which divides East-town and West-town. 
The dip of this series is generally 10° north and north-east. 
From Cambridge eastward the white limestone is very much 
broken up, and presents a country of hills and plains, with scattered 
blocks of coralline and spheroidal limestone strewed about in the 
greatest disorder. That portion of the alluvium near Cambridge 
is black and swampy, but on approaching Kemby a deep ferru- 
ginous soil predominates. 

From Port Antonio to Cold harbour, passing round the shore 
of Port Antonio bay, the sand which is brought down by the 
East-town and West-town rivers contains black mica. This miner.il 
has not been detected in the adjacent rocks. The shale beds 
extend from Prospect to Folly point; but on the north-east arc 
overlaid by a fossiliferous marl ; a fine section is exposed on the 
coast. 

West of a little bay in which there is a small creek (not laid 
down on Kobertson's map) there is a small limestone island at the 
mouth of the creek, of the recent coral formation (coast limestone^^ 
which continues without a break to Turtlecrawl harbour, where it 
is replaced by the laminated white limestone occupying the 
swampy ravine from Johnstown^ and through which runs West 
river. 

An alluvium extends to a ridge composed of white limestone, 
which divides the West and 1 banana rivers; another limestone 
ridge divides the Banana from the Turtlecrawl river. The 
alluvium of these rivers is composed of the debris of the white 
limestone formation, and extends uj) to the Williamsfield estate 
on the western branch of Turtlecrawl river. 

On the south-cast of Turtlecrawl harbour the white laminated 
limcatone is seen ovorlyinr^ white marls dipping east 10® north, 
and on to Cold harbour, iu'Toro reachinrr whicli there is a great 
dcprc^sio-:! on the south of tlic road covered with alluvium, and 
on the north there is a large fissure in the coralline limestone, 
presenting a iine section of the lower beds. 

At Cold harbour the recent coral forniation forms the headland 
of o9 or 60 feet, which continues west of Unity bay. Here also 
the Ftcropod inarl comes in and extends nearly a mile to the 
south-west, the surface presenting rounded ridges and numerous 
fissures and landslips, thereby aftbrding a good opportunity for 
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^examination, not only of the stratification but also of the fossils 
contained. 

Pellew Island is composed of the same marls and ferruginous 
sand that occur at a point east of Cold Harbour. After passing 
some alluvium the white limestone comes in at a very high angle 
of inclination, which increases till reaching " Blue Hole," where 
a large fault occurs. 

The Pteropod marl is thrown up to the height of 140 feet on the 
east, forming a hill ; and on the south of this hill the road passes 
down to the coast, where the recent coralline limestone presents 
the same character as that before alluded to. 

West of Kemby the white limestone rises from beneath a deep 
red ferruginous alluviunL Proceeding from Kemby towards 
Priestman's River this rod soil continues, increasing in depth 
in those parts of tlie white limestone which arc depressed, or 
from which the water has slow exit. This part of the country 
IS very rugged and much broken ; large masses of coral occur 
apparently in the same position as when in their native element, 
and their structure is in a fine state of preservation. Previous to 
reaching the bed of Priestman's River there is a ridge, on the 
north-west of which there is a ravine running to the sea, which I 
consider a parallel line of fault to that at Blue Hole. 

Leaving the coast at the mouth of Priestman's River, and 
coursing up the banks, it is remarkable how or why so insignificant 
a stream should be confined by banks of 180 or 200 feet high. This 
effect I cannot account for, except that it is in a line of fault, as 
there are no evidences of such an amount of erosion having been 
produced by any force of water. About three-quartere of a mile 
up this river, the bed expands to the south-east towards Fair 
Prospect. Tl\e components of the debris are entirely from the 
white limestone, and very soon all traces of the stream are lost by 
its sinking below the surface of the alluvium. Towards Windsor 
Forest the surface of the land is more level, and the course of the 
river in the dry season is only known by the deposits of vegetable 
matter during its flood. Passing up to Grange, the soft chalky 
limestone and red ferruginous soil arc met with, and beyond Grange 
the laminated limestone predominates for miles towards the summit 
of the great eastern range. Difficulties of an almost insurmount- 
able nature now present themselves to investigation on account of 
the great density of the virghi forest, the fissures, loose fragments, 
and blocks of limestone that cover the surface ; occasionally 
depressions occur that form levels, one of which was once culti- 
vated by the Maroons, and is knoNvn as tlie Banana Grounds. On 
a hill near this is a bed of flints in chalky limestone, and near the 
same spot oxide of iron in the form of limonite occurs in apparent 
abundance. The analysis of this ore by Dr. Hoffman is as 
follows: — 

Spec. grav. - - - 3*4129 

Oxide of iron - - 84*276 per cent. 

Silicic acid and alumina - 3*371 
Water - - - 12 '353 
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This ore is not magnetic^ neither does it contain phosphoric or 
carbonic acid, nor does it evolve chlorine with hydrochloric acid. 

The laminated limestone lies in confused heaps. It sounds like 
metal under the stroke of the hammer ; it may be readily collected, 
and will be found an excellent paving stone. 

By the coast road from Pricstman's River white limestone is 
met with, and on arriving at Boston or Lynche's Bay the red soil 
appears and continues inland up to the hills to the south of the 
ola works as a yellowish ferruginous clay. Pea ore occurs in 
spherical nodules about the size of a pea, from which indications 
of manganese were obtained by blow-pipe examinations. 

The ferruginous earth continues to the west as far as Kemby> 
with hills of white limestone rising sometimes abruptly, at others 
apparently undisturbed. 

From Port Antonio along the coast westward, the white lime- 
stone extends to the west and south-west declivity of the hiU, 
along w^hich the Bog River runs. An alluvium then opens, 
which is closed in on the west by the white limestone hills of 
Norwich, that rise in a southern direction to the height of 1,119 
feet. 

There are many depressions and ravines attributable to faults 
and fissures common in the white limestone formation. 

Ascending the hills, the laminated and chalky beds occur in the 
same order as on the eastern part of the coast, but the red soil 
occurs les3 frequently. (In my recent survey of the island of 
Anguilla the manner in which the ferruginous earth is formed by 
the mctamorphic action produced by sea water is fully described, 
and that explanation may be applied to the same formation in 
Jamaica, Cuba, and elsewhere.) Westward from Norwich the 
chalky limestone is soft enough to be cut by a pocket knife ; it 
contains a large per-centage of chert, and from the specimens used 
in the front of the parish church some years it appears adapted 
for building purposes. The foundation of Norwich House, and 
many others, are built of lU On approaching Burlington estate the 
change in the white limestone from the soft to the hard variety 
occurs, and continues to the old bed of the Rio Grande, now 
covered by alluvium. On the ascent to Stony Hill, the white 
limestone debris covers the sandstone and shale. Just at this point 
there are some large blocks in the river containing fossils. Re- 
turning by the mountain Yo:\d to the Bog estate, several erratic 
rocks of pori)]iyry occur lying on the surface of the limestone. 
Near Springbank, the white limestone disappears at an elevation 
of about 200 feet, altered shales and grey limestone intersect the 
ridge, accompanied by eruptive rocks which occasionally pierce in 
sharp dykes through the whole serie.^. 

This ridge attains the height of 657 feet near Springbank ; near 
Shotovev it becomes very narrow, in one place not more than 
eight feet across. Descending again to the Bog estate, and taking 
the Gap road to the Rio Grande, then doubling a point at which 
there is a small stream from the west, the limestone is found to be 
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very compact, with a small quantity of chert. This limestone 
contains beautifully preserved specimens of Ilippuritesy Actionelhy 
&0., but of different species to those of Plantain Garden River 
in the grey limestone below the shales. Leaving this point, and 
following the course of a small stream, there is seen a dyke of 
eruptive rocks ; and crossing the rivulet near this spot some fine 
specimens of copper ore have been taken, but there is no 
indication of a mineral lode in the vicinity. 

Returning again to the largest stream, and fo)lowing up its 
course, the whole series of arenaceous, argillaceous, and altered 
shales, conglomerates, metamorphosed rocks, grey limestone^ erup- 
tive porphyry, and basalt are intersected by it, and the road, after 
rising to the Gap (420 feet), descends over the same series to the 
Rio Grai.de. Two streams occur here not laid down on Robert- 
son's map ; their positioa will be found on the map which accom- 
panies this survey of the east part of the parish of Portland. This 
IS not the only instance in which I have laid down streams not 
noted in Robertson's map ; and their magnitude justified my doing 
80, being larger than some of those represented on that map. 

The eruptive rocks continue down the hill about 240 feet, when 
a soft white limestone from Shotover Hill, dipping S. 35**, with 
debris of igneous rocks, altered shale, sandstone, &c, cover the 
surface to the point of junction of the two streams. In one of 
these streams a narrow dyke of basalt is exposed ; also an amyg- 
daloidal fine-grained igneous rock. After crossing the streams at 
their junction there is a cascade with a fall of about 50 feet 
Passing on the south side of it, the country is very much broken 
with dykes of eruptive rocks and altered shale down to the Rio 
Grande. 

East of the Bog estate, near the mouth of the river, about 150 
feet above the sea, there is a cave from which a quantity of bat 
manure and some fossil remains of that animal were shipped to the 
United States. 

A little east of this is the lower burial ground. Ascending from 
thb point to the ridge that divides the waters of the West-town 
and Bog rivers, a belt of red clay b metVith, which is fine enough 
for a pigment. 

In a south-west direction on the Bog side some pieces of copper 
ore were founds and in consequence the folly of sinking a shaft was 
committed by a person who professed a knowledge in such matters. 

Some parts of this ridge are not more than four feet across. 
Descending to Pepperbush River, and continuing up the north 
tributary a short distance and ascending the western bank, the 
Providence mine is reached, from which silicates of copper have 
been sent to the United States. 

The shales and sandstones are very much altered in this ridge, 
and become more indurated as they descend from the surface. On 
the opposite side of Pepperbush River there is a bed of sand and 
gravel in which some native copper has been collected, together with 
some cupriferous shales and sandstones. The mode of occurrence 
is singular, and strengthens the belief in the existence of that 
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mineral in rocks formed before the upper shales, sandstonea, 
conglomerates, and 400 feet of white limestone. 

At Tower Hill simihir dei^sits have been found, and some few 
tons of copper ore have been sent therefrom. There isj however, 
no indication of a lode, and it is surprisin*^ how much money has 
been expended in sinking shafts in shales that have but 10° incli* 
nation. The ridge on which Tower Ilill mine is situated makes 
a curve round to the south-east until it readies Silver Mount, 
where some of the tributaries of Wesst-town river that descend 
from the direction of Parkmount unite. The whole series con- 
sists of shales, conglomerates, or sandstones indurated or disin- 
tegrated according to the influences to which they have been 
subjected. 

In Pepperbush valley there is an escarpment of laminatel 
fossiliferous limestone that constitutes a barrier to the erodiuir 
action of the stream on the shales. This limestone is connected 
with that which crosses the road to Mooretown, but is occasionally 
covered with debris from the shales, &c. 

Silver Mount is south of Port Antonio, and is situated on a low 
ridge that comes down from Parkmount, forming the dividing 
range between the waters of Sandy river, which empties itself into 
the Rio Grande north of Golden Vale, and West-town rivers. 
After crossing the road that leads to Parkmount and passing 
through a gorge, there is on the east a section of shale, and to the 
west a bed of conglomerate of very dark colour. Farther on 
the sections of shales are better defined, dipping E. 10° S. at 
angles from 12° to 21°. At the junction of three rivulets there 
is a bed of sandstone 14 inches thick hard enough for grindstones, 
and from the upper beds, which are generally thinner, good paving 
stones may be obtained with very little trouble. Ascending to 
the top of the hill, red and yellow clays occur like those gene- 
rally found overlying the shales, &c. Descending again to the 
river and ascending the west side the shales and sandstones con- 
tinue ; the ridge is extremely narrow, and may in many parts not 
exceed three feet. The formations present no variation until 
reaching the limestone on the main road before mentioned. 

Proceeding on this road to the alluvium of the Sandy river, and 
turning to the north-west at the old bridge down the Rio Grande, 
the shales are more or less altered, but not indurated so much as in 
the vicinity of Bath. 

About a mile below the junction of Sandy river with the liio 
Grande there is a stream which falls over beds of contrlomeratc in 
w^hich some orgnnic substances arc visible ; and a little farther 
down the river there is an alluvial dcpoait of about a furlong wide 
and three-quarters of a mile long. AnK^ng a iSeries of shales and 
sand.stoncs remnants of fossil arc found dctadicd in the debrief. 

Pursuing the course of the river from the fording at Golden 
Vale along its eastern shore nothing was observed dificrent from 
that already described on the road to Mooretown, excepting the 
red and yellow chivs, which are absent. 
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After crossing the alluvium of Seaman's valley and the two 
branches of Kobbin's river from the west the Kio Grande 
becomes narrow and deep ; dykes of igneous rock cross it with a 
trend towards the Blue Mountains. At Mancoa Hole there is a 
purple porphyritic-looking rock, below is sand and above yellow and 
black shale. These continue up to Alligator Hole^ where there 
is a fine section of conglomerate, in which flints, chalcedony, 
and rounded porphyritic peebles are cemented in a calcareous 
sandstone (dip 20° £.) There are several large blocks standing 
across the river. 

At the next hole another series of eruptive rocks rise, different 
in colour and more compact ; a little above which, before reaching 
Yammee hole, the red sandstone like that at Mooretown appears 
on the west side of the river. I observed some very beautiful 
pieces of variegated marble in this part of the river. Yammee 
Hole is very deep, being, like the rest, due to the detention of the 
water by eruptive rocks traversing the channel. A section occurs 
here where the porphyry pierces the re>i sandstone, which is 
tilted 35** to the south-east, whereas the eruptive dyke dips 76** N^ 
10® W. " Swedel's lon^ water " opens out just above this point. 
After passing to the south-east the upper soft shales become nearly 
horizontal, lying uncomformable to the lower strata. This is the 
point of one of the two ridges which divide the hill west of Moore- 
town. The grey limestone beds occur here of great thickness^ 
dipping south from 20° to 30°. At the next turn to the south the 
beds are lying at an angle of 70^ dipping south, and are of a much 
darker colour, with veins of calcspar intersecting them. Actio- 
nellse of the same species I found at the Plantain Oarden river 
occur here. 

A little east with the bend of the river a white silicious sand 
occurs with a quantity of green matter. On leaving the grey lime- 
stone in the bed of the river some waterfalls occur, bringing down 
large quantities of lime in solution, together with particles of a 
green silicious rock, forming a concrete covering over the rocks 
for the space of 200 yards. Just below this cascade another 
deep hole occurs, and a very picturesque section of shale in 
waves or flexures, with large cracks or fissures radiating from ono 
centre. 

These shales become almost horizontal before reaching Jupiter's 
ford, where they rise again accompanied with conglomerate and 
white limestone which descends from the summit of the eastern 
range ; ascending which from Torrington the upper series rise 
4 GO feet, when the white limestone occurs in a depression dipping 
north-west. 

Ascending towards the south-east over a very broken country, 
sometimes over shales and then again over limestone, a height of 
750 feet above the river is reached, where the ground becomes so 
intricate and impassable from the luxuriance of the vegetation 
and the fissures in the limestone that I was reluctantly obliged to 
abandon my intention of making a transit from this place to 
Priestman's river. From what 1 saw, however, and the infor- 
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mation I received from some huntsmen, I believe the white lime- 
stone is continuous from the summit to where it crosses the riTer 
two miles below Millbank in the same way it does from Smith's to 
Seaman's valley. 

James Gay Sawkins, 
W. I. Geological Survey. 



SECTION II. 

OFFICIAL CORRESPONDENCE AND GEOLOGICAL 
REPORT ON PART OF THE PARISH OF ST. 
THOMAS-IN-THE-EAST AND PORTLAND.— Bj 

L. Barrett and James G. Sawkins. — 1859. 

Monday December 19, 1859. 

Message from His Excellency the Governor to the Honour- 
able the Legislative Council. 

C. H. Darling, Governor. 

The Governor transmits, for the information of the Honourable 
the Legislative Council, copies of reports from the geological 
surveyors employed in this colony. 

0. H. D. 

(Copy.) 

Sir, Manchioneal Bay, December 11, 1859. 

At your Excellency's request I have endeavoured to esti- 
mate the time required to complete the geological survey of this 
island now in progress. The island contains 3,250 square miles, 
but a greater part of the area of the two largest counties is 
formed of the white limestone. The small county of Surry will 
occupy as much of our time as either Middlesex or Cornwall. 

Mr. Sawkins agrees with me in the opinion that a complete 
purely geological survey will occupy at least six years. 

1 have, &c. 

To Governor Darling. (Signed) L. Barrett. 

(Copy.) 

Sir, Manchioneal Bay, December 11, 1859. 

I HAVE the honour to report thatduring the seven months 
the geological surveyors have been employed in this island the 
survey of 160 square miles has been completed. 

At the end of April next it is proposed to write a full report of 
the country examined during the 12 months we shall have been 
employed in Jamaica, illustrated by maps and sections in dupli- 
cate, in order that one copy may be forwarded to the Secretary 
of State for the Colonies, and the other retained for the use of 
the island ; on this account I have omitted to send the geological 
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map of the districts examined, as it would occupy a considerable 
time to make the necessary copies. 

The district east of the Morant river as far north as the central 
ridge of the island has been minutely examined. The greater 
part of this area is occupied by the white limestone series^ a por- 
tion to the west north of the rlantain Garden river by tertiary 
shales, cretaceous limestone, and intcrbedded rocks of the same 
date. This part of St. Thomas-in-the-East is very poor in mine- 
rals, only one small metallic vein having been discovered near its 
western boundary. 

Last week I examined the part of Portland now being surveyed 
by Mr. Sawkins. This district is composed of the same shale and 
cretaceous limestone as are found in St. Thomas-in-the-£ast ; but 
these strata are intersected by dykes of igneous rocks, and speci- 
mens of carbonate and sulphuret of copper are common. 

It is interesting here to note that these metalliferous rocks are 
of tertiary age, and only contain copper in the vicinity of the 
igneous rocks. It has been for a long time observed in Europe 
that the newer rocks are only metalliferous when in contact with 
volcanic or igneous rocks, as in the Pyrenees and central France. 

The copper veins of Cornwall and Saxony are situated in the 
oldest palseozoic strata. Those we have examined in Jamaica are 
in newest of tertiary series. The mode of the occurrence of the 
copper ores in the two cases could not be of a more opposite 
character, and perhaps explains why mining has been so unsuccess- 
ful in this country, and how it is that large masses of fine copper 
ore have been found near the surface, not being connected with 
any mineral vein or lode ; for when tertiary strata become metal- 
liferous by the intrusion of an igneous rock, the metallic ores will 
only occur in a narrow zone at the junction of the altered stratified 
and igneous rock. 

A series of specimens of the various rocks of St. Thomas-in-the- 
East, and a set of the simple minerals and fossils from the tertiary 
and cretaceous series, have been collected for the proposed 
Geological Museum in Spanish Town. 

I have, &c. 

To Governor Darling. (Signed) L. Barrett. 

(Copy.) 
To his Excellency Governor Darling. 

Sib, Manchioneal Bay, December 12, 1859. 

At your Excellency's request I have the honour to report 
on the possibility of combining a topographical with geological 
survey. 

An accurate topographical survey of the island, on the same scale 
as Robinson's large county maps, would be of great practical value ; 
and, supposing such a map to exist, the work of the geological 
surveyors could be laid down on it with great advantage. 

To determine trigonometrically the position of the innumerable 
hills and mountain ridges that intersect Jamaica in every direction^ 
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and to delineate them on Robinson's large map, would be a work 
of great labour nnd time, and involve the appointment of additional 
surveyors. Such a map could not be constructed by the present 
staff of the Geological Survey in less than 12 years, and would 
cost a large sum to engrave and publish. 

A topographical survey was not contemplated by the Govern- 
ment when the geological survey was determined on, and the 
Lords Commissioners of the Treasury have lately refused to publish 
(on a large scale) the map of Trinidad. The mountains are laid 
down on but few geological maps, as the shading is found to 
interfere with the geological details and divisions which it is the 
object of the map to represent As an example of this kind of 
map I enclose Sir R. Murchison's map of Wales, published last 
year. 

I have, &c , 

To Governor Darling. (Signed) L. Barrett. 

(True copy.) 

Hugh W. Austin, Gov. Sec. 



No. XXI. 

REPORT REFERRED TO IN HIS EXCELLENCY THE GOVERNOR'S 
FIRST MESSAGE OF THE 7th FEBRUARY 1860. 

Report on the Copper Veins of the Parish of 

Portland. 

Introduction. 

The eastern part of the parish of Portland is composed of the 
white limestone series, overlapped, along the coast, by marls and 
coral limestone of newer pliocene age. 

The Carrion Crow range of mountains extends into this parish, 
and is formed of the same series of rocks ; on its western flank the 
thick series of shales crop out, and occupy the surface as far as 
the Rio Grande. 

The main ridge of the Carrion Crow mountains (from 3,000 to 
4,000 feet above the sea) is parallel with the eastern coast of the 
island, and is also coincident with the general strike of the shales. 
The Rio Grande, from above Millbank to Golden Vale, forms 
approximately the line between the tertiary shales and limestone, 
and the cretaceous rocks on its western bank. The cretaceous 
limestone nearly extends to the sea near Port Antonio, where a 
brcacli is made in the white limestone by the extension of intru- 
sive porphyry to the coast. The white limestone forms a nari'ow 
zone, parallel to the northern coast of Portland, but extends on 
either bank of the Back river, high above Shrewsbury. 

Thin beds of cretaceous limestone, interstnitified with thick 
porjAyritic breccias and conglomerates, enclosing cotemporaneous 
trap rocks, and intersected by great masses of intrusive porphyry^ 
form the numerous mountain ridges radiating from the Blue 
Mountain range, in the southern and south-western parts of the 
parish. 
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>- Tertiary. 



The Ftratifled rocks of Portland, in a desccntUn,^ order, arc 
these : — 

Coral limestone and marls. 

White limestone, or honey-comb rock, 

Shales, sandstone, and conglomerates, 

Compact fossiliferous limestone, ^ 

Contemporaneous trap rocks, > Upper secondary. 

Porphyritic breccias and conglomerates, J 

The intrusive igneous rocks are principally porphyritic, but amyg- 
daloid, diorite, and felstone are locally abundant. It might have 
been expected that the metalliferous veins would occur entirely 
in the above igneous rocks, but careful investigation has shown 
that, during the metamorphism of the various aqueous strata, 
copper veins were formed in the limestone, shale, and con- 
glomerate, as well as in the porphyry. 

The copper veins of Portland may, therefore, be divided into two 
groups. 

I. Copper veins in stratified rocks ; the result of met amorphic 
action. 

II. Copper veins in igneous rocks. 

Copper Veins in Cretaceous Limestone. 

Two examples of the metamorphism of limestone, in the vicinity 
of trappenn rocks occur in Portland ; one of these is situated near 
to the town of Port Antonio, and, with the consent of his Excel- 
lency the Governor, I had three transverse sections laid open ; 
the other occurs on the side of a steep mountain, nine miles from 
the coast, and is being worked by an American mining company, 
so that I have had excellent opportunities of examining these 
anomalous mineral veins. 

The copper vein near Port Antonio (Brighton), is seen in 
a low cliff of cretaceous limestone, crossing a small ravine ; the 
limestone is overlapped to the north-west, west, and south by 
porphyry, which is here of no great thickness, and consequently 
much decomposed by atmospheric influence. The porphyry for- 
merly extended over the entire bed of limestone, as its upper 
surface is siliceous ; but the igneous rock has since been removed 
by denudation, leaving a small patch here and there. On 
removing the porphyry from the surface of the limestone it 
was found that the limestone was converted into a compact 
siliceous rock, to the depth of one to three feet. The fossils are 
not entirely obliterated, but occur in the state of siliceous casts ; 
numerous small " strings " of yellow copper pyrites intersect 
this mass, and the upper surface is stained green and blue, by 
carbonates, resulting from the decomposition of the pyrites. Four 
larger strings of copper were found descending through the rock, 
and at the distance of six feet from the surface they united, form- 
ing one vein ; the rock on either side of the vein was silicified. 
Two feet lower down the vein divided, and the branches swelled 
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out to three large ^* bunches " of copper ore (a mixture of yellow 
and purple ore). The three ** bunches " and vein yielded about 
15 cwts. of good copper ore. The excavation was continued some 
distance lower^ but the copper vein had terminated. 

On the line of the section numerous small veins of yellow 
and purple copper were met with, evidently isolated in the mass 
of the rock ; the limestone which they mtersected was appa- 
rently unaltered, but on digesting a fragment containing one of 
these small veins in hydrochloric acid^ a transparent crystalline 
skeleton of silica remained^ extending for some inches on either 
side of the vein. I have said that the limestone became very 
siliceous near its junction ^vith the porphyry, and on the sides of 
the larger copper vein small veins of dark coloured silex also in a 
few places intersect the limestone. 

A more remarkable transformation takes place a few feet to the 
south of the larger copper vein ; at a distance of one foot from 
the copper ore the limestone has the appearance of ordinary 
compact fossilifcrous limestone^ slightly siliceous, and abounding 
in Orbitoides (which are cretaceous ' fossils in Jamaica); a few 
inches nearer the lateral mass of porphyry small grains of steatite 
make their appearance, and the limestone is more siliceous. Still 
nearer the porphyry the steatite fragments become larger, more 
numerous, and the carbonate of lime of the original limestone is 
completely replaced by silex. This remarkable alteration extends 
for 18 inches on either side of the fissure, and specimens, selected 
from the most altered part of the rock, might easily be mistaken 
for some varieties of igneous rock. I at first thought it was an 
injected trap vein, but I found that the transition was gradual 
from fossiliferous limestone to a siliceous I'aste enclosing the 
steatite. 

The copper ores have subsequently been partly decomposed, 
giving rise to blue and green carbonate, and silicate of copper 
(chrysocolla). Occasionally the copper has been entirely removed 
from the yellow copper pyrites, leaving a spongy skeleton of oxide 
of iron, " gossan." 

Between the Corn Husk and Guava rivers, in this parish, 
another example occurs on the side of a steep mountain, of the 
mineralization of limestone. In this case the altered rock is the 
same cretaceous limestone, but alternating with shale, so that the 
result is more complicated. The porphyry in this case overlies 
the limestone and shale unconforniably, and is of very great 
thickness, 50 feet being exposed by an artificial section made in 
working the copper veins ; a bed containing much chlorite, one 
foot thick, separates the porphyry from the inferior strata, and 
six to 12 inches of rock having a porphyritic structure occurs 
below the chlorite band, but I consider that this has resulted from 
the alteration of the shales. 

The copper ores in this case are diffused through a greater 
thickness of rock, a zone of eight feet being strongly impregnated 
with carbonate of copper ; the shale has assumed in places a por- 
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phyritic structare^ though containing numerous fossils. Several 
bands of apparently igneous rock occur among the shales^ but it 
18 not possible to draw a line between the two^ one rock merging 
imperceptibly into the other. The apparent igneous rock is com- 
posed of felspar crystals imbedded in a green felspathic paste, 
with scales of chlorite^ and would be taken, I believe, by any 
observer for a trappean formation ; but it is clearly shown to 
have been of stratified origin by the presence of siliceous casts 
of univalve and bivalve moUusca^ enveloped in chlorite scales. 
Blocks of limestone have been in some cases partly silicified, and 
subsequently have lost the remaining carbonate of lime^ presenting 
a spongy mass of silica, resembling a cinder. 

The limestone nearest the igneous rock is entirely converted 
into a siliceous rock, though it still retains its joint planes and 
fossils. It is completely •' riddled " with small veins of purple 
copper, and two small veins are seen descendiug through the lime- 
stone and shale. The ore is a rich purple copper, mingled with 
and enclosed in a matrix of heavyspar or baryta. 

These two examples of the metamorphism of limestone are very 
instructive. The nrst effect of the thermal waters (for I can con- 
ceive no other agency capable of producing these phenomena) was 
to replace part of the limestone with silica, this transformation 
extending along the cracks and joints previously existing, and 
from the surface in contact with the porphyry. 

It is remarkable that so great an alteration could take place in 
the chemical structure of the rock without effacing its joints and 
obliterating the fossils. It is a tnie pseudomorphic action on a 
large scale ; where the action was most intense, steatite, chlorite^ 
and felspar were formed in the siliceous mass, resulting from the 
metamorphism of the limestone and shale, the rock presenting 
a decided trappean structure. The large and small cavities were 
then filled with sulphides of copper and iron rapidly, as the copper 
ores do not ever occur in a crystalline state. Cavities previously 
existing in the mass of the limestone^ will account for the large 
bunches of copper in the limestone near Port Antonio (Brighton). 

Copper Ore in Shale. 

On the east bank of the Corn Husk river, in this parish, tertiary 
fEocene) shale, enclosing a seam of lignite, is seen dipping away 
from what is apparently a small trap dyke, the lignite ends in 
contact with the trap, the shale is converted into flmty slate, and 
has its joints lined with compact carbonate of copper, for the 
distance of one to two feet, from the dyke the lignite is appa- 
rently unaltered. This is evidently an example differing only in 
degree from the preceding, which shows the extreme of meta- 
morphic action in the conversion of shale to hard rock, differing 
but little from some trap rocks. 

Copper Vein in Sandstone and Conglomerate. 

A vein of red oxide of copper (cuprite), mingled with native 
copper, traverses an inclined series of sandstones and conglome* 
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rates, not far from Port Antonio (Providence). The sandstone is 
conformable with a thick bed of shaly clay, containing Hamiies, 
Baculitesy Triffoiiia, and Pholadomj/a, therefore of cretaceous age. 
The vein occupies the fissure, caused by a small fault (having a 
throw of only 10 inches), and it varies in thickness from one 
quarter to three-quarters of an inch, occasionally grey copper 
replaces the red oxide, but the native copper and red oxide occur 
in larger quantities. A thin bed of conglomerate resting on 
sandstone has its pebbles coated with carbonate of copper along a 
line coincident with the strike of the beds. Porphyry is not seen 
in immediate contact with the mineral vein, but its junction with 
the sandstone is not far distant. 

COPPKU OliE OCCURRING IN BuECCIA. 

A remarkable instance occurs at the Rio Grande mines of the 
impregnation of large blocks of porphyry enclosed in breccia by 
grey copper. 

The breccia occurs on both sides of a narrow ridge ; the blocks 
ynry in size from several feet to an inch in diameter, and the 
matrix is composed of various sized porphyritic fragments. 

The blocks when seen in position are angular, but on removing' 
them iVom the matrix, the outer layer, which is coloured red by 
oxide of iron, falls away, leaving the blocks of an oval or spherical 
form. 

The mineralized porphyry presents two varieties, a dense felstone 
paste enclosing few felspar crystals ; the other an equal mixture 
of dark grey felt?par paste and white felspar crystals; both kinds 
contain olivine. These varieties are differently affected ; when 
blocks of the first-mentioned variety are broken open, a ring of 
grey copper is seen following the surface outline. The other 
variety, when broken, shows the white felspar crystals muio-Ied 
with grey copper. 

This remarkable example of mineralization is probably due to 
isomorphism, the magnesia of the olivine and paste being replaced 
by oxide of cui)per, which has subsequently been converted into a 
sulphide. 

The main nisiss from which these blocks have been derived is 
now situated hult'a mile to the north, but is there devoid of copper 
ore. 

CoiTKU Vkins in Intrusive roKPiiYiiv. 

The copper vi;ins iu ])orphyry intersect tlio properties leased by 
the Eio Grande Mining Conipa7iy, with thu exception of three 
small veins at Bellevne, between ilie Guavu and llobin rivers, 
several '^strings" on the banks of the Screniass river, and some 
small veins near J\)rt Antonio ; these small veins present nothing 
remarkable, the ore is either yellow coj)per pyrites, or grey copper 
ore in a ipatrix of quartz ; the general direction is I\.W. and 
S.E. 
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The three lai^er veins of the Rio Grande Mining Company's 
properties are generally spoken of as the Brookdale^ No. 3 
Chesterfield^ and No. 1 Boslin Castle lodes. The former yields 
grey copper, the two latter purple and yellow ores. 

A section, drawn to scale, is given of the Brookdale lode, it 
has been worked open to the surface in a vertical direction, 
upwards of 70 feet being now in view. The " foot wall " is 
well defined, and makes an angle of 80^ with the horizon ; with 
the exception of one small parallel ^'string " the whole of the ore 
is confined within a distance of 12 inches from this wall. The 
matrix is an amorphous siliceous mass, having a thickness of 4 
to 8 inches ; the grey ore is uncrystallized, occurring in the form 
of "ribs," having wedge-shaped terminations. An enlarged sec- 
tion of this lode, 25 feet from the surface, has been made. The 
metalliferous part is seen to be 6 inches thick, and separated 
from the enclosing rock by a layer of " foliated porphyry." (This 
term I will subsequently explam.) The thin ** string " of copper 
is seen at a distance of 4 feet from the " foot wall," and a few 
calcspar, and one small quartz vein intersect the porphyry, which 
is undistinguishable from the local variety. At a distance of 7 
feet a series of joint planes occur, not, however, in one line. At 
50 feet lower, the lode has a thickness of 12 inches; the quantity 
of ore remaining the same, the matrix being divided by 6 inches 
of " foliated porphyry." 

This is therefore a true lode, accompanied by a small " string." 
Its greatest thickness is, however, 12 inches ; its average width 
much less ; the ore is of a very rich character. The direction of 
this lode is N. 10° W. S. 10° E., dipping to theE. 30° N. 80°. 

The lode on Chesterfield estate (No. 3), has been worked open 
to the surface in a horizontal direction ; its walls are not well 
defined, the porphyry enclosing it is foliated. The metalliferous 
part of the lode does not extend any great distance longitudinally. 
The matrix is siliceous, with veins of quartz and calcspar enclosing 
yellow and purple ores ; numerous veins of calcspar and quartz 
intersect the neighbouring rock. The direction of this lode is 
N. 8° W., S. 8° E. 

Roslin Castle lode (No. 1) presents the same features as the 
above. The metalliferous part of the vein, which is 6 inches 
wide at the entrance of the level, has completely died out at its 
further extremity ; its direction is N.W. and S.E. 

Numerous large blocks of grey copper have been found in the 
beds of the small streams, evidently resulting from the destruction 
of some lode, for the porphyry decomposes easily, and is then 
washed away by the rains. The contents of the lodes being 
siliceous withstand this action and are not easily removed by 
currents of water on account of their greater weight or specific 
gravity. 

The preceding are the largest copper lodes I have examined in 
this parish ; it will be seen that their course or direction is be- 
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tween N. 8° W. and N. 45° W. The direction of most of the 
smaller veins id N.W. ; the approximate parallelism of mineral 
lodes is their most remarkable and constant feature. 

These larger lodes are also inclined at a considerable angle to 
the horizon (80°). The mineral character is also sufficiently dis- 
tinct from the enclosing rock ; it is the thickness of the Tarioos 
simple minerals and ores which is understood in speaking of the 
thickness of a mineral vein. It is improper to include several feet 
of rock on either side in the measurement, even though that rock 
may contain scattered traces of copper ; all true lodes are suffi- 
ciently characterized by the striking difference between their 
mineral contents and the rocks they intersect. 

In their parallelism condition and " hade," these lodes resemble 
those of Cornwall, but differ from them in the following particulars : 
— The matrix is never crystalline, it is either silex or a silicate, 
accompanied by a little calcspar. Quartz (crystallized), fluor spar, 
heavyspar, &c. &c,, so common in most copper veins, are absent, 
and even the calcspar is uncrystallized. 

The copper ores are also amorphous, occurring in "ribs" and 
" strings," unaccompanied by iron pyrites, zinc blend, galena, or 
other metallic minerals commonly found with copper ores in Corn- 
wall. 

These larger copper veins extend but a limited distance in a 
longitudinal direction ; this I have carefully determined. They are 
situated on the side of a steep mountain range between the Sere- 
mass and Back rivers, these streams flowing from west to east, 
and allowing the structure of the country to be seen in clear con- 
tinuous sections of the rock forming their banks. The direction 
of the copper lodes that have been worked by the Rio Grande 
Mining Company, is between N. 8^ W. S. 8° E. and N.W.S.E., 
but the latter is the most common course, so that if these lodes 
are continuous in length and depth they would cross the river 
courses obliquely, where they would be easily observed. Such, 
how^ever, is not the case; for although several small strings of 
copper ore, seen on the banks of the Sercmass river, and one small 
vein (15 feet long), and several small strings on the banks of the 
Back river, the larger lodes are not continuous across either river 
at this level ; that is, from 150 to 200 fathoms below their surface 
workings ; thi^ I have personally determined. 

The absence of iron pyrites from these lodes is remarkable, as 
this mineral occurs in crystals in the neighbourhood, enclosed in a 
white siliceous matrix, forming " mundic lodes," which, as far as I 
have seen, never contain a trace of copper ; and this is also the 
experience of those who have worked the mines. I should there- 
fore consider the success of any enterprise, undertaken with the 
hope that these "mundic lodes " would enclose copper at a greater 
depth very problematical. The operations undertaken on one of 
these lodes resulted in large quantities of iron pyrites, but no 
copper ore rewarded the adventurers. Before I conclude my 
description of these lodes, I must explain a term I have used in 
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this report, and in the explanation of the diagrams illustrating it, 
namelj, " foliated porphyry." 

^ On Chesterfield estate a level was driven for a considerable 
distance on a small vein, and near its further extremity exposed 
a fine example of what is commonly called " slickensides." The 
polished surface is on the '^hanging waU/' which is not hard 
rock, but soft red clay ; the polish is remarkable, almost equal to 
that of glass. It is not, however, confined to one surface, but the 
clay, which is one foot thick^ can be separated into numerous thin 
sheets, all equally polished, between which layers having a coarser 
structure occur; the term '^foliated clay" is therefore more 
correct than cleaved clay. This curious structure is probably due 
to the movement of the mountain mass exerting enormous pres- 
sure on clay filling the^^fissures ; that such movement has occurred, 
may be inferred from the complicated character of this vein, pre- 
senting in one place two foot walls and further disturbed by 
lateral faults. The foliation planes are parallel with the sides of 
the fissure, except where an extraneous fragment occurs, then the 
planes follow the outline of the fragment. The porphyry, forming 
the walls of the other lodes, is foliated in a similar manner, 
splitting like cleaved slate. 



The Geological Age of the Copper Veins of Portland. 

The Igneous rock which occurs in the proximity of the mineral 
veins in limestone and shale is merely the outer edge of the main 
mass in which the true lodes are situated, so that both kinds of 
mineral veins were formed at about the same time, that is, after 
the eruption, and the true lodes after the consolidation of the 
porphyry. 

The porphyry has altered the Cretaceous and Eocene rocks, and 
it is contemporaneous with the lower part of the white limestone 
series, so that it was erupted after the deposition of the Eocene 
series, but before the formation of the Pliocene strata ; its geolo- 
gical age is therefore Miocene. This does not, however, refer to 
the mineral veins, which are due to subsequent action. It is 
not possible to define more exactly the age of the mineral veins in 
the stratified rocks, but I think we can arrive at a more definite 
conclusion as to the age of the true lodes. 

I have mentioned in the introduction that the great Carrion 
Crow range is parallel to the east coast ; it is also parallel to the 
Kio Grande valley and the course of the copper lodes. 

The east coast is approximately North 33"" W., South 33° E. 
The Carrion Crow range - North 30° W., South 30° E. 
The valley of the Rio Grande North 41° W., South 41° E. 

{North 8° W., South 8° E. 
to to 

North 45° W., South 46° E. 

20078. "P 
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There is another series of lines nearly parallel. 

The south coast of St. Thomas- 
in-the-East is approsimatelj - East and west. 
Plantain Gfurden river - East and west. 
The Cuna Cuna range (2,000 
to 4,700 feet above the sea) - East and west 
Quartz and calcspar veins 
(Back river) - - East and west. 

The escarpment of the white 
limestone, Seremass river - East and west. 

The north coast of Portland - East and west. 

These two systems of parallel physical lines accord very well 
with the theory of elevation as proposed by Mr. Hopkins, they do 
not however intersect at right angles ; it remains, therefore, only to 
determine the age of one hue of each of these parallel systems. 

The following facts will help us to a conclusion : — 

A remarkable fossiliferous marl occurs on the south coast of 
St Thomas-in-the-East, on the east coast by Manchioneal, and on 
the north coast of Portland near Port Antonio, often forming 
elevations 300 feet high. It is characterized by a peculiar 
assemblage of organic remains, consisting of " Pteropoda," a few 
bivalve and univalve moUusca with some gigantic foramenifera. 
It is evident that the deposition of this marl took place at a 
considerable depth (in the abyssal zone of Professor Forbes), that 
zone alone being characterized by the presence of this peculiar 
fauna ; this is confirmed by the result of some dredging I had on 
the north coast, where^ from the depth of 150 to 200 &thomB, the 
dredge brought up the whole of the mollusca and foramenifera I 
had before collected from this maxL This shows that since the 
deposition of this stratum, which is of Pliocene age (for deep 
water mollusca have a greater range in time than shallow water 
species), the coast has been elevated at least 1,200 feet (150 fathoms 
= 900 feet, and present elevation above the sea 300 feet, equal 
to 1,200 feet). It was this elevation that impressed the physical 
features, the coast lines, littoral mountain ndges> and parallel 
fissures on the east coast of Jamaica, modifying the effect of 
previous disturbances, and illustrated by subsequent elevations 
occurring along the same great physical lines, for marine strata 
more recent than the Fteropod marl are inclined at a high angle, 
and overlaid unconformably by still newer marine strata. 

The mineral lodes of Portland, therefore, result from the filling 
up of parallel fissures formed during the elevation of the enclosing 
rock, which was erupted during the Miocene period. The mineral 
veins in limestone, &c. result from the metamorphism of the 
pre-existing aqueous strata by the same intrusive mass of 
porphyry. 

Economic Consiberatioks. 

It is evident from the great extent of the porphyry that its 

margin must overlap a considerable surface of the older strata 

1^ which are altered and have become metalliferous at the junction. 
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The wbole country is however covered with a thick layer of Boil 
and supports a dense vegetation^ so that the junction of the two 
rocks can but rarely be seen ; jimctions however have been observed 
where the igneous rocks have sent veins into the limestone without 
producing any apparent effect ; not a trace of any metallic mineral 
occurs under these conditions. The following is the result of my 
experience : — When the intrusive rock is a small vein (2 feet wide) 
the rock in contact is not much altered, and the copper ores 
(carbonate) are confined in a narrow band ; when the porphyry 
occurs in greater mass the rock is completely silicified and the 
copper veins are thicker (purple and yellow ores) and occupy a 
thicker zone. What would be the result of carrying on mining 
operations through the upper part of the altered rock under great 
masses of porphjrry cannot be loreseen. Scattered over the surface 
of this district numerous masses of copper ore are found on clear- 
ing the land, they generally extend a short distance downwards 
and would well pay the small proprietors to extract and transport 
to the coast, providing they could find a purchaser for such 
small quantities. 

His honour, the custos of this parish, with a view to encourage 
these small operations has undertaken to purchase copper ores in 
small quantities. The extraction of ore in this case is as simple 
an operation as digging a trench, and though it might result in 
but a small export of ore, the discovering of some much more 
valuable deposits might eventually result, some small veins ui 
porphyry might be worked in a similar manner. 

In some districts of Bavaria and Saxony small veins of copper 
pyrites, iron spar, and other minerals are worked in this manner, 
the ore being sold every week or month at the smelting works ; in 
the principality of Beuss large quantities of valuable minerals are 
rais^ from numerous small mines worked by three^ two, and even 
one individual. 

The true lodes require another mode of treatment, as pumping 
apparatus will be required, and the rocks require blasting. 

Lucas Babbett. 

Note on the Occubbence op " Pybolusite " Binoxide op 

Manganese in Pobtland. 

On the west bank of the Dry river (Marshairs Hall) large 
blocks of this mineral are seen imbedded in porphyry, large 
quantities are scattered over the surface and in the streams. As 
no excavation has been made the mode of occmrence of this 
mineral cannot be ascertained, it exists however in considerable 
quantities, and might be worked with profit if it was not situated 
at so great a distance firom the coast. 

Manganite (hydrous sesquioxide of manganese) occurs in a very 
interesting manner on the banks of the Gnava river in this parish, 
as many small veins can be seen in the process of formation^ 
nmnerous fissures cross the bed of the river through which issue 
many jets of hot water having a temperature of 132** Fahrenheit. 
The sides of these openings are lined with crystals of calcspar 

P 2 
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endodng % central rib of muipi&i&9 JoMtnl&og ezftefiy ikm 
appeamaoe of % nnall minenl Toin. In Bome places the temea 
are oompletely doeed by tfaeie mineialiy bat at otiben the ♦hfffmal 

water still issaes. 

LuQAS Babbbtt. 

V 

Note oh thb sufpobsd Coal Mbasubss of VcfBXLAaiK 

The oni-erop of thin seams of li^te has given rise to the 
ommon that coal exists in this pansh^ the Isxgest seam near 
Hooretown has abeady been reported on. Lignite oooars also . 
at Mount Pleasant and near Sbewsbnry in the Unek series of 
shales below the white limestone, the stnuKore of tiie wood k in 
many oases but Ul^ altered, and is alwns as fiur as I hsM seen 
dicotyledonous; well preserved leaTes nave not as ycit been 
observed. Near S hr ew s b u ry the seams of fippute, ono qvarler of 
an inch thick, alternate wini ihin bands or a small ostoB» and 
other sea shdls, showiiup the marine origin of this part of liio 
series, the wood being drifted out to sea and imbedHed in the. 
shales fomung at no great distance firom the then mrisHiig eea st 
line. Sir H. de la B&he, in his Memoir on tiie Geology oi the 
East of Jamaica, referred these tbm seams of Bgnite to Ao ear^ 
bomferous series of Europe, but as they rest on the CSralaoeoiis 
limestone, thdur greatest age is lower tertiiu^ (Eoome)i TUsaeriea 
may, however, in other purts of the island contain worikaUe beds 
of coal. 

L.BABBBTT. 

(Copy.) 

To His Excellency Qovemor DabuMw 

Sir, Port Antonio^ December 8, 1869. 

Mr. Barrbtt has intimated to me your Exoellency^s 
desire that I should draw up a short report on the district I have 
lately examined. In compliance with that request I beg leave to 
state that I reached Fort Antonio late in September, and oom- 
menoed field operations the 3rd of October, once which the weath^ 
has been very unfavourable. Nevertheless, I beUeve I have tra- 
T^ed nearly all that part of the parish east of the Rio Grande^ 
and am able to lay before your Excellency the results of observa- 
tions made in that space. 

I made preparations more than a month ago, by forwanling 
provisions, procuring guides, &c., to ascend the ridge east of 
Mooretown, in order to examine the uninhabited section between 
that place and Priestman's Kiver, but such has been the incle- 
mency of the weather that the guides have considered it impossible 
to overcome the difficulties of such an undertakinsr. 

A map and sections will accompany a report when the whole 
parish has been surveyed ; but should your Excellency desire a 
map of that portion dready examined I could prepare one in a 
few days. 

I have collected a few specimens of the marbles, building flag- 
stones, minerals, &c., which I am having prepared for the museum. 
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and have considered important to keep exposed in my office daring 
my sojourn here for the instruction of the inhabitants, to whom 
their localities and adaption to economic purposes will be made 
known. 

I have, &C. 
To Governor Darling. (Signed) Jas. G. Sawkins. 

(Copy.) 

To His Excellency Governor Darling. 

Sir, Port Antonio, December 8, 1859. 

I HAVE the honour to lay before your Excellency the 
following report 

After finishing, in conjunction with Mr. Barrett, a survey of 
that part of St. Thomas-in-the-East comprised between the Morant 
and Plantain Grarden rivers, on which, I suppose he has reported, 
it was determined by him and myself that we should take different 
districts. The one allotted to me was the parish of Portland, 
where I arrived the 26th September. 

That portion of the parish I have since examined is comprised 
between the eastern coast from Priestman Biver to the Rio 
Grande, and from thence up that river nearly to the dividing line 
of St Thomas-in-the-East and the parish of Portland. 

I found it indispensable, before any details of its geological 
structure was attempted, to direct my attention to the physical 
features of the country, in order to obtain an idea of the different 
directions of the mountain ranges, their elevation above the sea 
level, as well as the extent of alluvial plains, as it is by the 
knowledge of the physical features of a country that conclusions 
as to its accessibiUty and other economic data may be deter- 
mined; and although it has not been my object to give that 
time and attention extreme accuracy would require, I consider 
it important to a geological survey that the limits of mountain and 
level land be laid down with a greater degree of accuracy than any 
of the maps of Jamaica that have come under my notice possess ; 
and, in the absence of a trigonometrical survey, I hope the maps 
in course of construction will be of no small importance to enter- 
prises that may arise in this district The geological structure of 
the district may be embraced under the following heads : — 

A. — The white limestone formation. 

6. — Carbonaceous shales and sandstone. 

C. — Conglomerates. 

D. — Hippurite limestone or marble. 

E. — Porphyries and igneous rocks. 

F. — Minerals. 

A. — The white limestone is the uppermost in the series of 
formations, and extends over many square miles, consisting of 
the following varieties : — 

FosBilliferous. 

Compact. 

Crystalling 

Sibceous. 
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M iheie, in the ibiooe of (diett ftrm good U^ !n0imtiA 
the descending order is a white chilkj locd^ onmhmed wiA 
ohei% ^riiidi remleni it exodlent fi» faunde boildin^ pnrpoee^ 
bdnff vefj daraUe, and worked into any finrn with yte 
fk^% thiui wood. Below this ere heds of flegstanes, alternating 
with sandstones, Taiying in thiokness from 1 to 19 melie^ wUeh, 
if slightly roughed, may be advanta^eondy employed for the pave- 
ment of streets, oonrt-yards, k^f bemg hard enough to resist eooh 
friction as they woald theore reodve. Some of the aandstones 
would also serve for grindstone purposes. 

B.— Car&iiiUUMMMrf akaki and sandMtatiii».—Muij of the shales 
are argillaceous, and may be used for making axtidas of coaxae 
earthenware, and the sandstones can be advantageooslj quanied 
in blocks fixr building purposes. 

The T^taUe impreawms and thin lamine of oariMa antentm- 
tif^ring the sandstone are the indica t i o ns which have flmsi to tUa 
series the appellation of '* ooal-measures ;" but to tte depth of 
1,200 feet below the white limestone I have not Saoofered a 
seam more than one-dghth of an inch thiokj wUeb ia of no 
economic value. As no part of the lignite is nunenifiaeJL mA 
the woody structure Imnfi well preserved^ it oouveya eoMfawve 
evidence that this formation is of recent geological date.. . 

C. — CanghmeraUa oocnr in thick beds beneaditiiernnmr ahalea 
and sandstone ; thc^ take a fine polish, and may be nsea for orna- 
mental purposes. The fiosdls contained in the Uaek shalea below 
the conglomerates are of diflforent species to those of the white 
limestone series, which j^ves to this formation a high geological 
interest. 

D. — Hippurite Umesitme or marble occurs in fraginents embedded 
in the shales, and although I have not founcT so continuooa a 
bed of it as occurs near Bath, yet there are many Uods that 
may be readily procured. 

E. — Porphyries and igneous dykes. — The whole of the fbregoing 
formations have been elevated by porphyritic dykes, ^diich are 
first seen in the valley south of Tort Antomo, rising to the 
height of 737 feet, and proceeding from the direction of the 
western peak of the Blue Mountain. This rodt^ when well 
selected, for hardness and toughness is one of the very best road 
materials. 

F. — These dykes are accompanied with indications of copper, 
as the sandstones and conglomerates that rest on them are impr^- 
nated with the carbonates and silicates of that metal, a phenomenon 
of such rare occurrence that it will require further investigation 
before any opinion can be formed as to the economic value of 
these deposits. 

At Boston there is a deposit of manganese ore associated with a 
large proportion of oxide of iron. Not being furnished with the 
means for determining the respective proportions of these metals, 
I have been compelled to defer an analysis of these, as well as other 
mineral substances. Near this deposit of manganese ore are larger 
ones of the oxides of iron, which in Europe can be worked profit- 
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ably ; but it 10 Tery doubtful if any value can be giren to them in 
Jamaica. 

I havOj &0.J 
To Governor DarUng. (Signed) Jas. G. Sawkins. 

(True copy.) 

Hugh W. Austin, Gov. Sec. 



KEPORT OP LUCAS BARRETT, .DIRECTOR OP THE 
WEST INDIAN GEOLOGICAL SURVEY.— 1862. 

Sib, Kingston, November 21, 1862. 

I HAVE the honor to report on the progress made in the 
geological survey of this island auring the past year. 

The months of January and Pebruary were spent in the exami- 
nation of part of the parish of Metcalfe, in constructing a geolo- 
^cal section across the island from Kingston to Annotto Bay, 
and in preparing the mineral specimens sent to the International 
Exhibition. 

His Grace the Secretary of State with concurrence of the 
Privy Council for Jamaica having granted me six months leave 
of absence, to enable me to act as one of the Commissioners for 
Jamaica at the International Exhibition, I left the island on the 
the 12th of March, and during the month of April devoted the 
whole of my time to the duties of that office. 

Large specimens of nearly all the known metallic and other 
useful minerals of Jamfuca, 48 trays contaimng samples of the 
metallic ores, &o., *^ dressed " in a fit state for smelting or exporta- 
tion, examples of the building stones and marbles of the island, 
and the geological map and sections of Eastern Jamaica, were 
exhibited in the Jamaica court, where they excited a great deal of 
attention, and the jury of Class A. considered this collection 
worthy of a medal 

During the months of June and July, I reduced the whole of the 
geologiciu observations made in the parishes of St. Thomas-in-the- 
East, Portland, St. George's, Metcalfe, and St. David's, and had 
the corrected maps drawn on stone and copies printed and coloured 
for the use of the public offices of Jamaica and England. 

A careful comparison of the Jamaica rocks and simple minerals 
was made during my stay in England, in which I was assisted 
by some of the first English geologists and mineralogists, and 
numerous analyses were made to determine the commercial value 
of some of the most important ores. 

The survey of the parish of Port Royal has been completed by 
Mr. Sawkina, the map and report forwarded to your Excellency, 
and the survey of the parish is St. Andrews is in progress. 

A very valuable series of analyses of the Jamaica copper ores 
has been made during the year by Dr. L. Ilofiman, and the 
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xmilts ahow that thoM ows nee of • TMy ikk.olit«M6B«w Ihiit 

results will shortly be puUished. • ■ - 

In oradaffing tlus short report^ allow me to expceas a hope 
that the work oommeneed in the janftmoi, new gaologM moMun 
be contmoed^ as spedmens and maps are tepidly aoomnnlatim^ 

I anif &OLf 
To his BMdleniy, (Signed) LuOAsBABUn. 

Lieatenant-Govenior Eyre. 



GEOLOGICAL BEPORT ON THE PABISH (HP PORT 
ROYAL.— By Jjjob G. SiLWKiira.— 186S. 

PhtbioaIi FsATUBaa. 

So hilly and moontainons is the snrfiMe ai tUs panh Aal^ witih 
tlie ezoeption of the <' Pdissde^*'' MP«^«1 beaeh taaaSgB% the 
southern bonndary of the harboor of Eing^too, there ia not anile 
of level land to be found on it, the hills as well as the mnmitMna 
are veiy predmtou^ often nearly perpendicular, and addaa leas 
than 20^ of indination. 

The Port Royal moontains proper, are those that ftm the 
western bank of the great Yalhins river, trending to the north- 
west into the parishes of St George, St Andrews, and Metcalle, 
the most elevated point of this ridge, in the pariah of Port Royal, 
is Trafalgar hill on Belle View estate, being aboot 4,400 ftet 
above the sea. 

There is another Belle View on the highest ^obt in this parish, 
5,017 feet, between the Green and YaUahs rivets^ near Morsels 
Gap, on the ridge that descends from the Blue Moontnn peak* 
Three other mountainous ridges rise near the south coasts trandiiig 
in the same direction as the I^ort Royal range, though mudi less 
important, viz., between the waters of the Mammee and Cane 
rivers, the Cane and the Hope, and dividing the Hope river from 
the jplwi of Liguanea, calied Long Mountam, the nd«s between 
the Green and Yaliahs rivers spread like a fan from the^lue lUc^. 

DiUIKAQS. 

The courses of the rivers are south-east, but their tributaries are 
nearly at right angles to them. Springs of water are more 
numerous in this parish than in those to the eastward, in their 
passage down the sides of the mountains, they have eroded and 
carried away the rock, leaving deep ravines and furrows very 



* The fonner inhabitants of this island appear to have been very fond of applying 
the same name to residences and riyers ; in this parish Belle Views, Cliftons, and 
Groves prevail, while in the adjacent parish there are no less than three ''White 
Rivers/' In this we have two Barbecues, two Mammee, and two Falls riven. Ai 
distinctions prevent confosion and doubt this is to be regretted. 
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difficult of access^ producing also frequent landslips, thus becoming 
an active agent in lowering or reducing the mountains to a level 
surface. 

One of the most remarkable features in the river courses, 
particularly that of the Yallahs, is that thej run through frac- 
tures in the strata along the line of strike, the dip on the one side 
being opposed to that on the other, on the Cane river this was 
also observed. 

It is also a remarkable feature of the river courses, that in so 
mountainous a country, in the whole length of twenty miles of 
the Yallahs river, there is no sudden Ml of water exceeding 
fifteen feet, and where such occurs, it is so crowded witn 
boulders, that it merits only the name of rapids. On the 
Mammee and West Barbecue rivers, there are several small 
cascades. At the junction of the Cane and Mammee rivers, there 
is a cascade flowing over a barrier across a fissure in the lime- 
stone, extending through the mountain, down to the sea {see 
Diagram). There are several other cascades of less magnitude 
that, during rain and immediately after, form picturesque objects 
in the landscape, as on the Falls river, east of Guava Bidge, 
which flows over a dyke of altered rocks ; from near that spot 
there is one of the most magnificent views of the Blue Mountains, 
observed west of the Yallahs river. 

Desckiptive Geology. 

Starting from Cow Bay, in the direction of Halberstadt, after 
passing a deposit of debris half a mile in width, composed of white 
limestone, shales, conglomerates, gypsum, &c., the ascent becomes 
steep, until reaclung an escarpment of stratified debris of the altered 
series, with loose boulders of limestone of a bluish colour^ difiering 
in many respects from the upper white limestone series, at a 
height of about 1,000 feet, these boulders increase in size and 
number up to Halberstadt, where this limestome forms bold escarp- 
ments. In the space between these two points, the whole series 
of soft purple shales, conglomerates, and sandstone are represented, 
accompanied with beds containing much granular gypsum on the 
eastern declivity towards Bull Bay river, and fibrous gypsum 
on the western ridges that descend to the Manmiee and Chalk 
rivers, in the line of strike of this formation to the north-west. 

Proceeding towards Somerset, near Galloway, the same shales 
occur perfectly stratified, and conglomerates in the form of 
boulders, arc resting on the altered rocks, also the sands and 
clays that frequentiy appear above the purple shales and conglo- 
merates. At Cross Pond, the altered marls, yellow sands, and 
clays of the white limestone scries, cap the hills undergoing dis- 
integration ; the weathering away of the ferruginous shales makes 
the surface of a light brick red colour. 

Proceeding north, these yellow sands and shales become harder, 
more altered, and porphyritic, breaking up like cascajo or shingle, 
that is, in sharp, angular, wedge-like fragments. After passing 
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the Cross road towards East Barbecue river^ there is a vein of 
baryta cropping out on the sur&ce, and on approaching the riyerj 
near an indurated sandstone, carbonate of copper fills the in- 
terstices of the altered shale, and where the same strata crosses 
the East Barbecue river there has been some dig^g for cobalt, 
the shales are coated, and the interstices are filled widi the 
sulphate of that metal, denoting its presence. It is often ac- 
companied with carbonate and sulphuret of copper, but of neither 
is there any superficial indication of a lode or continuous vein, 
the ground is too loose, and being stratified rocks, the inferences 
are that these mineral substances were deposited with them. 

Turning to the east, at the gap leading to Phillip's valley, 
and on to Top hill, carbonate of copper is seen staimng the 
sandy shales ; and further to the east, below the summit of the 
hill towards the south, there is an altered sandstone denuded of 
vegetation, the interstices of which are filled with the carbonates of 
copper both the blue and the green ; it occurs again and again in 
the direction of Shooting and Yallahs rivers, and from the strike 
may be connected with the cupriferous shales at Biver Head, in 
St David's, the course of the strata being east and west, dipping 
south. 

The surface near the summit of the hills south of the Falls 
river that flows into the Yallahs, and on levels where the force oi 
the water does not remove it, is generally covered with a yellow 
wiicke or decomposed porphyry, quite friable and asperous when 
first broken ; but it soon becomes so decomposed as to form 
a clay impervious to water, affording at the same time a protec- 
tion to the substrata from weathering and decay by atmospheric 
influences ; the collecting of water at Cross Pond and other places 
is due to these causes. As this rock appears in other parts of this 
parish, I shall distinguish it by the name of Port Royal clay 
shales. 

The main and continuous ridge trends north-west and south- 
east, while the outliers from it are generally very narrow, sharp^ 
and precipitous, coursing south-west and north-east. In the 
ravine below Ilalberstadt the same green shale that extends 
under the lower sedimentary rocks of St. David's, with an in- 
trusive red or purple porphyry, appears dipping north-west 40^ ; 
these shales appear again at the head of Chalk river, where 
the first cascade occurs ; above it the altered shales covered 
with detrital are dipping north-west 35°; just below on the 
road to Worcester Park, forming a part of the same outlier, 
two or three dykes of porphyry pierce the shales, dipping 
south-west 72°. The shale is accompanied with conglomerate of 
a green colour. Continuing westward, after passing two small 
.streams that are said to be salt in the dry seasons, there is a bed 
of laminated gypsum ; and a little west, in a bed of porphyritic 
conglomerate, carbonate of copper occurs. After passing the 
eastern entrance to Green Hill Pen gypsum again appears, more 
concentrated, laminated, and fibrous. On the Carbison road, 
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leading to Mount Yernon mines» it agun occutb. On the north- 
east several thin beds of sandstone occor, dipping south-east; 
th^ are seen contorted and increasing in tmckness on both 
sides of the river^ as it approaches the Halberstadt limestone^ 
which crops out on the west side of the Mammee river, in the 
lower beds of which veins of sulphuret and a coating of carbonate 
of copper occurs. It is uncommon to find veins of copper pjrrites 
in limestone filling the joints and accompanied with calcspar. 
Some mining operations were once carried on here, but I observed 
no justifiable reason for an expenditure of money, or expectation 
of a mine being remunerative m this formation ; fossil remains of 
bivalves much fractured, still exist in the upper beds. 

Leaving Top hill and descending to the Yallahs river by a ridge 
that runs east and west, the same porphyry observed in the ravine 
below Halberstadt continues for about 1^ miles, when a thick bed 
of shale comes in on the north side of the ridge, accompanied with 
cupriferous carbonates; also a hard green shale appears coated 
with carbonate of copper. These beds when first seen appear to 
be below the porphyry, but before reaching the base of the ridge 
they were found to be on the porphyry which is disintegrated at the 
surface, where it is more or less exposed to atmospheric efiects. 

After crossing two small streams, and turning up the adjacent 
mountain to the south-east opposite to Carrick hill, there is a 
▼ein of copper ore, accompanied with a considerable gossan ; it 
appears to run into the nill in an east and west direction, 
Bunilar in many respects to that which occurs at the Grove in 
St. Thomas-in-the-East On reaching the next point below, the 
stratified rocks are concealed by debris many feet thick, and at 
the base of the mountcdn, where it meets the Yallahs river, a 
thick bed of conglomerate occurs ; continuing down the western 
bank of that river, much confusion arises from the amount of 
debris deposited by floods at levels formerly occupied by the river, 
down to the junction of Shooting river, just odow which the 
laminated sandstone and shales appear dipping south-west (see 
section, fig. 2), the strata are much contorted at the base of the 
hills as well as high up on their sides, where the twisting and 
turning has been so great as to produce one confused mass. 

Tmning to the west, and ascending by Landei^ey Gap, this 
stratified series is seen for 2 miles ; after passing the second rivulet, 
an altered hornblendic siliceous rock pierces the whole series, 
rising many feet perpendicularly, and lying in large fragments on 
the surface of the shales. At this gap the purple shales occur, 
accompanied by fibrous gypsum as on the Mammee river, near the 
cupriferous limestone before mentioned. 

Descending the mountain from Landewey Gap the purple shales 
with gypsum are frequently associated with indurated or altered 
shale, in which the components are partially crystalline; these 
shales become much varied in colour. The green, red, and white 
are quite soft and friable. 
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Auending from Ball Bsy liTor to HdbenUdt, the ehnlee S! 
soft and olayey BunafimM rod, »t othen Uaok ; a very good 
qiulhy of gypenm ^nanlar) oonm jnat below the hieuq road 
to HolbmtMt. T&nff tho pftlli from Hilbentadt to Shooting 
tinr, after puung (fae BmeltonB dwt conEB the aommit of tho 
lull, the MUidBtoiie on vluch it leeto^ oo^ihiB ciTBtoUizcd and 
micaoeouB iron* irUak fttnu the fttingiiidnDg jleature of this 
Huditanei and aa b wpMO freqaeotfy in tins parisfa, it will be 
notieed man folly hevemer. 

Fioeeeding from fUa to the niniinjt of the hills eMtwaid in 
** EaB^-oiinC I obeerred notlung but the Port Bojil dnlee ia m 
deooapoang state, the atmoeiAerio denndadm Una nA under- 
goes zednoea it nltimatelj to a wUte elay. On amnMobfaig die 
woond hiU the soft blw^ dialee enwar |»eroed by Ae lane 
honbtendio qnartDta before allnded to, thnmii^ Ae -iAolo 
of the Btratafled roelcs to the sonth-west The rtBwhtm tUi 
pcnnt ii wry beantifnl ; the elevation, by baRKuetar, wai faaui to 
be 2M^ feet 

Starting agun ftom Halberstadt towaida Blozbnr^ the variegated 
■oft duka of the oarlKHtaoeona seriea appear banealb fragments of 
lime>tcuw that have fidlen from above. On aaoending this hill the 
blue limeatone preaenta itaelf in bold eaoarpmento of 300 to 400 
Het hi^, and oovering a anzftoe of nearly a aqnare mile («ee fig. 3) ; 
above which there ia a bed t^ red day, eome feet in thicknesB, ex- 
tending over an area of more than a mile, with a gradual inclina- 
tion to the north-east, bat to the aouth-woBt it is ao very predpitooa 
06 to be inaccessible. 

Oontinuing on this ridge in a north-west direction at the heads 
of the two Barbecue rivers (one running east the other west), 
there is a round hill covered with blue limestone, in large detached 
blocks, and, after descending over a bed of Port Bojal ahalc^ 
Vinegar and Trafalgar Hills rising to the heu^ht of 4,400 ft. are 
composed of altered strata. The character of wese rocks is divert 
sified ; some are homhlendic, others like blue indurated shale, othera 
quartzitic like indurated sandstone, also altered limestone, &a. 

As the crest of the mountun descends to the north-west near 
Belle View, the Port Boyal shales again appear for a short £■- 
tance. Near the junction there is a landslip, whereby the alnlea 
and sandstones of the carbonaceous series are ezpoee^ mth the 
beds of gypsum, accompanied by iron pyrites and a small seam of 
coaly matter from one-eighth to one quarter of an inch in thick- 
ness ; these beds are pierced by the same altered eiliceons iuffn- 
hlendic rock that accompanies this range of mountains from the 
coast. 

To the west of this point is Flamstead, which is connected by a- 
narrow ridge, which rises in the same trend of the micaceous iron 
sandstone series first observed north of Halberstadt. 

A hill rises on the south of the road leading from Belle View 
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at the base of which there is a natural pond ; this hill is coverod 
with the Port Boyal shale^ so much decomposed that it has become 
almost as light as sponge, friable and disintegrated, dipping south- 
west into a ravine, from which runs one of the tributaries of the 
west Barbecue river. A little below the summit, in the same 
direction, a dark fossiliferous limestone occurs, containing large 
fossil oysters, since determined to belong to the yellow limestone 
series. The most remarkable point to oe observed here is that 
these fossils do not appear in the limestone at Halberstadt, Blox- 
buigh, or Good Hope, while in lithological character no difference 
is discoverable. 

Near the pond there are two large boulders of porphyritic con- 
glomerate. On examination the pebbles contained in these 
boulders were found to resemble the rocks of the main ridge to 
to the north-east. 

Descending by the ridge that divides the waters of Salt river, 
and that branch of the Hope river which runs from Guava ridge, 
the variegated shales appear just below the pond with the dark 
limestone above, dipping south-west, and continuing down nearly 
to the boundary line of the parish with that of St. Andrew's on 
the south-western side of the ridge, and on that facing the north- 
east the micaceous iron sandstone gives good sections with veins 
of that mineral traversing the whole. 

On this side of the hill some excavations were made for copper 
ore, it occurs in the limestone here, similar to that at the Mount 
Vernon mine and appears to be a continuation of the same forma- 
tion. A little below this point it crosses the road in a north-west 
direction, and appears again on the road to Guava ridffc, consider- 
ably altered by the metamorphosed rocks adjacent to it. 

On approaching Salt river the soft purple shales again appear 
with the finer conglomerates alternating. Here I found the first 
piece of granitic rock I have seen in the parish, and from its posi- 
tion, was apparently deposited during the formation of the shales ; 
below this point the stratified rocks are concealed by debris down 
to the river. 

At nine miles from Kingston to the left-hand road to Newstead 
on the western side, the white limestone covers the surface and 
the summit of the hill lying on the sandstones and shales, as 
described in my report on St. Thomas-in-the-East and St. Davids. 
These beds are seen again on crossing the river at Newstead, 
dipping south-west at various angles, resting on the dark limestone 
at the Mount Yernon mines and Snake river. This is succeeded 
by the purple soft shales, which are disturbed by the intrusion 
of the hornblendic quartzite or altered sandstone, which traverses 
the ridges and rises to the height of 2,000 feet above the river 
course, forming a number of detached escarpments (see section, 
fig. 6), the position is nearly vertical. 

Approaching Good Hope another bed of the Halberstadt lime 
tone traverses the river, and covers the mountain in cavernous- 
masses and jagged peaks (see sections, figs. 4 and 5). Among the 
loose pieces that cover the surface on the summit to the north- 




west I diMMrfed fiMail oonb, fta As lUs Bnaildiia 4MQiMdr 
on liie W«it Btfbeone riTer^ ciiprifiBroiis.Tobs oeoor ia fii6 artH^ 
aUoet in the nme nnnner as aft the Momt Yflnum nmii^ liM 
more abundantly. Bj the dirintwratioii of tibia Emaatana^tlia 
copper ore haa been diaengiiiged * and by tnmaport nuxad iii& tlia. 
ahaly and oaloaieoua detritel of Ae xiver^ fonmi^ « modem oei^ 
glomerate, the cemmtingagent being derived fipom the fima 

To the eaatward of ^fMd Hope laminated bade of UmlFocI 
Boyal shalea ooeor, nnieh oontorted, bdow whidi ia m bad of 
bine oompaot orystaUine limeatone ddit to ten fiset in ddekaeaai 
section, &;• 7). Thia ia snoceeded dt the altered acriaaof 1 
fUgar and Vinegar hiDa before diBioribedt ending at Bdio View. 
An immense landalip of more than 1,000 fiset oceua lian^ donm 
to Eaat Bazbecne riyer. On the north side of tUa river to ila 
junction with Cane river, the metamoiphio aenes afail 

the porohrritift IMyrgk^n^m*^ unA jnvjAm Aal^a. 

Staflmrd Hall, at the jonotion or the Cane and Weal 
rivers^ is about 1,661 feet above the sea s it is near tUi the grea* 
porjdiyritio conglomerate series whieh tr a v e rse a tiie island to te 
north-weat, commences to be one of the snrfiMse fimsnlioMb 

Descendmg this valley to DaUaa Castle the vsriew and dlw 
nate beds of conglomerate and ahale preaent heaatifid aselioiia m 
the coarse of the river. Jnst above the old wcriai of tte latter 
estate there is an anticlinal section illnstiative of th* obaenralioa 
previously made on the course of the rivers (aer aeetion» tg^ &)• 
At this point boulders of the white limeshme finmataonnave 
fallen from the western ridge coneealing the olava ud sandstonea 
at the base of the hill, but on ascending to ^ Halloa Delight ** diey 
appear dipping to the west and south-west 

On the eastern mde of this river the micaoeooa iron sandatone 
first observed near Halberstadt becomes so hiridy charged with 
iron ore, that in case there was no means of obtaming that mineral 
from other countries, it may be made use of to advantage* Ap- 
proaching the Mammee river the red gypseous shales appear, 
and connect with those before-mentioned on the east nde of the 
same river. 

At the junction of the Cane and Mammee rivera, 800 .ftet 
above the sea there is a fissure in the white fimestone SO to 40 
feet wide, the sides of which are perpendicular or overhanging* 
The rivers after uniting here fall over an escarpment 60 feeth^ 
foaming down over the boulders till reaching tiie valley^ which 
widens out to the coast in the form of a triangle. The lunestone 
is white and compact; the stratified series seen at Lloyds, St 
David's, does not appear in this district. 

Below the junction of the West Barbecue with the Cane river 
by turning up a path to the westward tiie soft laminated shkles 
appear at high angles dipping south-west; then conglomerates 
idtemate with the purple shales up to a ridge that trends nearly 
north and south, on which the line of the parish runs. The Port 
Royal shales cover the summit (For a continuation of this, see 
report on St Andrew's.) 
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Leaving FlamBtead and descending GhJloway Hill, the lami- 
nated altered shales^ limestones, sandstones, and conglomerates 
present a yariety of colour and texture continuing down to the 
Hog Hole riyer, a tributary of the Hope. On going east the 
character of these rocks becomes somewhat crystaUine. At 
Washington there is a metalliferous rock containing carbonates of 
copper, sulphate of cobalt, and iron pyrites near a hard homblendic 
quartzite and fine conglomerate, higher up the ridge the soft red 
and purple shales appear and continue aboye Guaya ridge, turning 
then to the south the Port ^Kcr^al shales occupy the surface' to the 
summits north-west of Belle view. 

From Belle View to Mocoo, after passing the altered and hom- 
blendic rocks of Trafalgar and Vinegar hills, north of East Bar- 
becue river or Phillip's valley, the surface of the hills is covered 
with Port Boyal shsdes in different stages of decomposition, in 
one of the ravines due west of Aruntally gap, the black shales 
of the carbonaceous series rise up at an angle of 15^, dipping 
south-east, to which succeed altered rocks, which continue down 
to the Yallahs river, where the dip of the strata is in opposite 
directions on different sides of the river. 

The metamorphosed shales, limestone, and sandstone of the upper 
Port Boyal series, here differ little from those observed at Easy 
Mind, and subsequent observations prove that this formation 
extends through this parish Ijing on the carbonaceous shales. 

Between the Falls and East Barbecue rivers, east of Trafalgar 
hill there is a granitic ridge trending to the north-west ; it is much 
decomposed on the surface, the felspar being reduced to kaolin, it 
contains a large proportion of green crystals, no mica or hornblende 
but a small black moss-like substance that may be the residue 
resulting from the decomposition of one of these minerals, as it is 
disseminated through the rock. 

To the north of the Falls river a quartzitic ridge rises, dipping 
to the north. There is a ravine which runs parcel to this up to 
the church. On the north side of it a granitic rock rises in two or 
three different dykes trending to the north-west through the por- 
phyries and metamorphosed series. This portion of the country 
is very difficult of access, consisting of steep hills with large in- 
trusive rocks rising perpendicularly on their sides. Pursuing the 
course of the Yalkhs nver on the west, above Rocky guUey, the 
shales of the carbonaceous series appear again, and continue 
up to Silver Hill gap with beds of the blue and black limestone. 
In the bed of the river the anticlinal position of the strata 
frequently occurs. 

Clydesdale river forms a branch of the Yallahs near its most 
western source, the banks pf which present some fine sections of 
the carbonaceous shale {see section, %. 9). Near the works of the 
Clydesdale estate three of the confluent streams diverge to the 
north and north-east Along the banks of the most southern 
there is a continuous bed of the dark crystalline limestone (unfossi- 
liferous) resting on the indurated shales or metamorphosed rocks 
though which the granite rises, and crosses the main ridge which 
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deflcends from the Blue Honntain peik in a sordierly jund notib- 
east direetioii. 

From Morse's gap the fframtic tooks nm into the parish of St 
Geoxge» accompamed .imn dykes of greenstone of Terr eonqpaot 
base. The granitic rooks on Clydesdale aye aoeompanied wiiii tiie 
carbonates and snl^nrets of omper. 

Leaving Clydesdale works hy the road that leads to Bde 
View thronffh Indnstry^ the boulders in the river coum oonsiiC 
of grannlar fimestone of a dir^ grey cokmr, Kke that aft Halber^ 
stadtf bnt with iron pyrites ana sparry cavities. 

Ascen^g the mountain the sumoe becomes diainftwmted, 
and on approaching the summit of each prominenoe^ the ehj in-: 
creases in thickness and extent. Landslips are very numerous 
forming deep ravines and predpices. On reaching the aummift 
above Belle view (|S>017 feet above the sea) Ihe day beds are 
more extensive. The difference of tempenture between this 
devation and Clydesdale was 9^ Fahrenheit 

Descending from this point to Strawberry hiU, Aere are few 
changes in the formation on the sumnuts of these hills; bnt when 
there is a landslip the altered or metamorphosed seriea can hk 
observed. Their character is sandy, shaley^ or eom^omeiatic^ 
highly indurated, but generally preserving tiimr ^™"^*^ 
structure. 

About north-west of Tweedside on the Oreen river, the black 
limestone appears trending in that direction forming a bold pro- 
montory on the western side of Green river, ana soon after 
a few .yards lower in Green valley, the shales of the carbona- 
ceous series appear much indurated, the black shale becoming 
hard and slaty, the lines of cleavage coindding with those S 
stratification. This series continues down to tiie Yallahs river 
before which^ however, It becomes covered up with the detrital 
deposited prior to the river having so deep a bed as that in which 
it now runs. 

Leaving Belle View near Morse's Gap, and descen^dng to 
Mount Habia, the clays and decomposed shale generally cover the 
surface ; but wherever^ there is a hndslip of a few hundred feet 
the metamorphosed or indurated series is exposed ; it is also under 
such circumstances and in the ravines limestone boulders occur, 
but not in a continuous bed in this portion of the mountain. 

From Mount Habla to Mount Pleasant through Beaource 
there is littie change ; but from the latter place indurated rocks 
occupy the surface, and some beds of grey limestone are to be 
seen on the points of the hills over which the path leads to 
Industry. The disturbances and contortions of these beds prevent 
their being traced out with any degree of exactness or sati^action. 

Going from Silver Hill Gap up to 'the top of the main ridge 
the carbonaceous shales appear more disturbed as they approach 
the metamorphosed rocks on the summit. Here the ravines are 
narrow and difficult of access, and the surface of the ridges 
much disintegrated. 

The elevation of the metamorphosed shales between Content 
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Gap and Guava Ridge Gap may be referable to the granite 
near the south-east portion of the ridge before-mentioned> as 
the general dip of the stratified rocks is to the south-west, ex- 
cepting some of the softer shales near Salt Hill which are nearly 
horizontal. 

The '* Pallisades " is a tongue of land extending from the lime- 
stone ridge near the mouth of Hope river to the town of Port 
Boyal, on the westward. It is difficult to determine if the sub- 
stratum, white limestone or recent coral reef, is covered with the 
debris of the rivers to the east, propelled by the current of the 
gulf stream, trade wind, and tides. On examining this shore for 
several miles I saw no rock represented in the detrital that I had 
not seen on the mountains and river courses. The white lime- 
stone nowhere reaches the surface, nor does any other solid rock. 
There is a conglomerate of comminuted organic detritus now 
forming by the cementing agency which accompaxues that of the 
rivers. 

It appears from maps extant of old Port Boyal that the land is 
increasing in extent, and it has been lately ascertained by some 
divers that the point is but a shelf of limestone. The adjacent 
Cays are composed of coral, calcareous sand, and the promiscuous 
aggregation of marine debris. 

Economic Geologt. 

Gypsum, or Plcuter of Paris^ Sulphate of Lime. 

This mineral occurs in veins at several places below Halber- 
stadt, above the Bull Bay, the Chalk, and Mammee rivers in 
sufficient abundance to justify extraction, if there was a market 
for it, or if domestic consumption required a supply. It appears 
generally in the upper beds of red or purple shales between the 
grey and white limestone formations, its formation is due to the 
combination of sulphuric acid liberated by the decomposition of 
pyrites coming in contact with the carbonate of lime. 
, Gypsum is extensively used in Europe and America for building 
and ornamental purposes. Dr. Ure says, ** When exposed on red 
*^ hot coals it decrepitates, becomes white, and splits into many 
*' brittle plates. At the heat of a baker's oven or about 400® 
*' Fahrenheit the combined water of gypsum escapes with a 
^* species of ebullition, at a higher temperature the particles get 
** indurated." 

When rightly calcined and pulverized, gypsum is mixed with 
water to the consistency of cream, and poured into moulds by the 
manufacturers of stucco ornaments and statues. In America and 
France the virtues of gypsum in fertilizing land have been highly 
extolled. 

Baryta (sulphate of), — One of the simple earths used in 
chemistry to detect the presence of, and determine the quantity of 
sulphuric acid, for which it has a stronger affinity than any of the 
bases. In Holland and England the white paints are shamefully 
adulterated witli this substance. It occurs a little north of 
20079. a 
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Halberstadt in the altered dudee, also between Fhunetead and 
Belle View, and near Content Gap. 

Xtme. — There are fonr different limestone fbrmations in tluB 
parish ; the white^ wUoh according to Sir H. De la Bdbhe ymj 
much resembles the Jura in minendo^cal stmctnre ; the graj 
and fossiliferous ; the grey crystalline; the blade or carbona- 
ceons. Of these limestones experience afmears to decide on die 
grey crystalline^ as bdng that which prodocea the stro nge st, or 
Bme of the best quality. 

Clays. — The best days are those found on the tops of the hilb^ 
producc^d by the decompodtion of the Port Boyal shales, at Easy 
Min^ Cross Pond, Bloxburg, Flamstead, Salt BUI, Strawberry 
Hill, and Belle View, between the Green and Tallahs riyers. 

A beautiAil white china day might be obtained by pursuing 
the same method cf preparing it artifidaUy as in Cconwall and 
Devonshire, England, mm the decomposed granitic rock near 
the Falls riyer, south-east of Guaya Bidge Gap. 

'' Sir John Templer estimated the annual export of thia day 
from Cornwall ana Deyon in 1822 at 20,000 tonis the demand fSnr 
which has greatly increased once that time.'* (Sir ]& De la 
B^he.) 

Freestones. — Excellent freestones for building purposes can be 
obtained on the Yallahs, near Shooting Biyer, abo east and west 
of the Mammee Biyer. A more indurated yariety is to be 
obtained nearer the metamorpUc series in yarious parts of the 
parish. 

Copper — occurs frequently in the metamorphosed sandstones 
and snales in the form of carbonate, but in no place in sudi 
quantities as to justify an opinion as to the extent of the yein or 
deposit 

The occurrence of copper in the granitic series may be regarded 
as more permanent for mining'; and, as in the progress of this 
survey, it may be proyed that t£e deposits in the stratified series 
were derived from the disintegration of the cranitic rocks ; if so, 
it will be in that formation we must expect uie most permanenty 
if not the most profitable mines. 

The carbonate of copper occurs in the granite before alluded 
to, south-east of Guava Bidge Gap, and copper pyrites is found 
in connexion with the same rock on the Clydesdale estate 4,000 
feet above the sea. 

Both carbonates and sulphurets occur in limestone at Lucky 
Vallejr, Stafford Hall, and Flamstead; profitable deposits may 
occur in such a manner, but, in my opinion it is very speculative. 

Cobalt — appears in the form of sulphate (cobalt bloom), glance 
cobalt (cobaltine), or grey cobalt (smaltine), in Phillips Valley, on 
the East Barbecue River. Its occurrence in the metamorphic 
shales, whose laminated structure is preserved throughout the 
series, gives evidence of its having been gradually deposited under 
water ; and as the shales and sandstones are impregnated with 
atoms of this mineral, the hypothesis is that the deposition of the 



PABISH OF PORT BOTAL. 99 

one was ootemporaneous with that of the other. Where segre- 
gation has taken place and veins of calcspai formed, the cobalt is 
more concentrate, and assumes the form of a metallic grey 
crystal, accompaniol with the sulphnret of copper. Where surface 
water has penetrated the interstices of the rock sulphate of cobalt 
18 formed. 

There are some indications of tlus mineral at Washington, 
which is parallel with the trend of the mountain to the north- 
west 

jAa G. SAWKiNa 



GEOLOGICAL REPOET ON THE PAEISH OF ST. 
ANDEEWS.— By James G. Sawkinb.— 1863. 

Physical Featubes. 
Mountains^ 

Two distinct ranges of mountains trayerse this parish, both 
originating in the vicinity of Bull Bay in the parish of Port 
Boyal; the highest attains the elevation of 5,063 feet, and 
forms the western bank of the great Yallahs and Buff Bay rivers. 

At the base of St. Catherine's Peak on the north there is a 
spur from the Blue Bidge, connecting with the latter, dividing the 
waters of the two above-named rivers that rise within a few yards of 
each other. The second ridge descends from Belleview and Flam- 
stead to the Hope River and is intersected by the latter ; but rises 
again at Strawberry Hill, Bardowie and Stony Hill forming the 
south and western bank of the Wag Water, and prolonged on the 
west into the parish of St. Catherine. 

Long Mountain extends from the mouth of Hope Biver inland 
about six miles, rising to the height of 1,490 feet. The north- 
east declivity slopes down to Mona plain, and the south-west to 
the Liguanea, as in the case of the second range. 

The Ked HiUs. — From the same plain rises u long serrated range, 
extending to the Caymanas, composed of the white limestone 
formation, and stretching out to the south-west towards Spanish 
Town, presenting a very ruffged and broken surface, with escarp- 
ments of 30 to 50 feet, and chasms of great depth, where the sun's 
rays seldom penetrate ; high peaks or knolls and small horizontal 
plains deeply shadowed by immense forest trees, where the ther- 
mometer mdicates a temperature far below that on the hills. 
Most of this mountain is covered with a red clay which sometimes 
attains considerable depth, well calculated for the cultivation of 
eoffee, but more so for pimento and the ground provisions of the 
country. 

The limestone on this part of the parish resembles that of St. 
David's and St. Thomas-in-the-East, but no individual peculiarity 
was observed in any part of it. 

At Mount Salus on this range the igneous rocks are first 
observed in this part of the parish, and as they extend north uq 
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to Mount Charles the face of the whole country intervening pre- 
sents an appearance quite different to any other part of the uiuuid 
yet survey^ The sur&ce consists of a series of very narroir 
ridges and deep hollows that are generally circular and resemble 
basin-shaped cavities ; some of the ridges are not more than dght 
feet across on their sunmiits ; ihej are generally formed of the 
hardest rock of this series, as petro-sdex, or a dense fekpathic trap. 
Many of the smaller streams take their rise at the junction of 
this formation with the white limestone. 

PUdm. 

The small phdn between the Hope Biver goige and the base 
of Long Mountwi is almost level from Penine to Mona Estate, 
and presents the appearance of a dried lake or estuazy, joining 
at the northern pomt of Long Mountain the plain oi L^;iianea 
which opens out with a descent of 125 feet in the mile to King- 
ston Harbour. Both these plains are from 200 to 300 feet 
above the present bed of the Hope Biver, and present evidences 
of that river having once flowed over ihem, by a number of 
boulders composed of the same rocks that now exist on the 
mountains adyacent to the tributaries and banks of the main 
river. On account of the depression that occurs noardi of Uie 
Hope Toll Gate it appears that the former embouchure of tiiis 
river was near Barbican, and coursed along the base of the lower 
range of hills towards Chancery Hall, and united with the Cobre 
river in the vicinity of the Ferry or Grreat Sandy river, where the 
greatest depression exists, and is at present covered by a marshy 
lagoon under tidal influences. 

Rivers. 

Part of the great Yallahs river forms the north-east boundary of 
this parish, and two of its tributaries flow from the eastern part of 
the highest range, so also do the heads of the Buff Bay river; but 
the rivers of most importance in this parish, are the Hope, the 
Wag water, and the New river, with their numerous tributaries. 

The Hope rises on the south side of St. Catherine's peak, while 
its branches descend from east and west of that point. 

The Mammee, the largest of them, scarcely inferior in volume 
to the Hope, unites with the latter a little below Gordon town. 

The banks of the Hope are remarkably picturesque ; the descent 
being rapid the force and velocity attained has produced an amount 
of erosion greater than rivers of more magnitude usually present. 
After passing out to the plain before-mentioned it enters u fissure 
between Long Mountain and a ridge on the east and there sinks 
beneath the limestone, except when in full flood ; then it forces 
itself to the sea in the parish of Port Royal. 

The Wagwater, or Agua Alta, a river of greater magnitude and 
with more numerous and voluminous tributaries, takes its rise like 
those of the principal afiluents, the Plantain and Ginger, near 
Hardwar Gap, at an elevation of near 4,000 feet above the sea. 

The Little Toins river rises at a much lower level, and forms 
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the north-west boundary of the parish where it joins tife Wag- 
water. *'■••'• 

The New BIyer rises a little west of Stony Hill and runs tsr the 
north-west, emptying itself into the Bio Pedro, one of the prin- 
cipal branches of the Bio Cobre. All the other streams although 
called rivers scarcely deserve that appellation except when' 'in 
flood. None are navigable or rendered serviceable by art for- 
irrigation as such streams are in the arid portions of Mexico and 
Peru. 

The country through which these streams run is so mountainous 
that the banks on each side are very often precipitous, which will 
account for the small amount of alluvium deposited on their 
margins. Where the streams are traversed by indurated beds of 
stratified rock sufficiently hard to resist the action of the water, 
and the subjacent softer strata have yielded to its influence, 
cascades are formed of greater or less magnitude. 

Descriptive Geology. 

Under this head is given a description of the various mineral 
formations ; and their Doundaries are designated by the difierent 
colours on the map ; these boundaries, it must be understood are 
determined approximately, and therefore subject to such modifi- 
cations as can be elaborated by long and minute investigation. 

The stratagraphical positions and approximate thickness of 
these formations are in descending order as follows : — 

300 feet — Alluvium and marine detritus. 
60 „ — Gravel beds. 
2,000 „ —White limestone. 
1,000 „ — Upper sandstones, clays, and shales. 
2,000 „ — Conglomerate with purple shales and pebbles 

of igneous rocks. 
Metamorphosed or indurated stratified shales, 

sandstone, limestone, and intrusive rocks. 
Syenite and granite. 

It would be very satisfactory if the thickness of each of these 
formations could be determined with exactness, but in the absence 
of natural escarpments and artificial cuttings by which the under 
strata would be exposed, the deductions must remain somewhat 
unsatisfactory, particularly those of the metamorphosed series 
that have undergone so much disturbance. In order to obtain 
any d^ee of exactness a series of measurements would be re- 
quired, that would consume much more time and expense than 
the result would justify. 

AHui'ium. 

The alluvium that forms the plains is composed of the accumu- 
lated ddbris of the surrounding mountains brought down by de- 
nudation, and comprises representatives of the different rocks of 
which the hills are composed, many of the boulders exceeding a 
ton in weight; also promiscuously mingled with gravel and sand. 
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ions obflerved on fbe allimiim of Mona and the 
LigajdBiea ure due to the sabeeqnent eroding inflaenoee of snrfiMse 

watec.*'/ 

To'fonn an idea of the amount of the detritid oonstitiilangtiieie 
'^Ifons^ a true estimate is obtained on that part of the Mona Estate 
• whioh borders on the Hope Kver^ where upwards of 200 feet of 
•ifounded pebbles are exposed^ chiefly of the rooks that compose the 
'metamorphosed series. 

The absence of daj on the upper part of these plains we ocm- 
sider evidence of the rapidity of the waters that Inoaght down 
these deposits and spread them over an area of mauT milest It 
is not until we approach the present tidal shore mat clay in 
quantity can be obtamed. 

If we look to the effisots produced by existing causes under 
the same laws of nature^ we find^ after our heavy rams^ the lijghter 
and smaller particles^ such as the constituents <n blay« are carried 
&x out to sea^ discolouring it for miles, previous to settling and 
depositing. The same was we case when vie plain of the Liguanea 
was forming, and accounts for its deficiency in day. 

On approaching the Dry Biver, in the viraiity of Chanoery 
Hall, at Cherry Grarden, the deposits are more generally com" 
posed of syenite, with pebbles firom the conglomeratee, and white 
umestone. On the edffes of the latter formation a red dav occurs, 
refixdtinff from the dismtegration of the limestone^ as wul be ex- 
plained hereafter. 

Crravel Beds. 

These appear to be the result of tidal action during the sub- 
mergence of the Liguanea. They lie on the white limestone 
between the Hope Siver and Cherry Gardens, also on the south 
of Mona Estate. A few marine shells occur in this formation in 
a fragmentary condition. Another gravel bed occurs on the north 
of Stony HUl, due to the action of the Wagwater and minor 
streams in that locality, in which pebbles of the conglomerate beds 
are represented, associated with pieces of white limestone. 

fFhite Limestone, 

This formation presents various changes. Near the surface it 
is often soft, friable, and chalky, or hard, sharp, and rough, or 
quite smooth and flaggy, indurated on the surface and soft below. 
Where these changes occur there is generally a deposit of dark 
red clay, which accumulates in greater or less quantities according 
to depressions and cavities of the surface. In this parish fossils 
are very rare in the white limestone, excepting where the latter 
extends to the sea-shore. 

The next portion of this series is not seen to advantage in this 
parish, except in the gorge through which the Hope River runs, 
to the east of the Long Mountain. There thick beds of lami- 
nated compact white limestone are seen, contorted and lying at 
various angles, with a dip generally to the south-west. Although 
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the Long Mountain^ as well as the ridge on to the east side of the 
Hope River below August Town^ rise to the height of 1,400 feet, 
the slope of these mountains is so very precipitous, and the foliage 
of the forest trees with which they are covered is so dense, that 
no good section could be obtained, and very seldom are they suffi- 
ciently clear of debris or breccia to enable the observer to deter- 
mine accurately the thickness of these beds. 

Below the laminated series some clay and sand of a yellowish 
colour is associated with the limestone. In this part of the forma- 
tion there are numerous fossil bivalves, univalves, corals, &c., some 
of them in a good state of preservation, but difficult of extraction. 

On the " Red Hills," particularly on the declivity to the Cay- 
manas Estate, may be seen the brecciated condition which so dis- 
tinguishes much of this formation. It is broken up into irregular 
fragments of various sizes, and covers the declivities in beds from 
10 to 30 feet in thickness. Sometimes the fragments are cemented 
together and form a limestone conglomerate, the cementing agent 
being calcsinter, removed from the surface of the limestone above 
by atmospheric action, and redeposited among these fragments. 
The amount of limestone dissolved in this manner canbe con- 
jectured by the quantity of red day that covers the surface of 
the levels that occur on the mountain, that substance being the 
insoluble residue of the limestone* 

On the summit of the Long Mountain there are several small 
mounds of recent shells, accompanied by bones of birds, pieces of 
baked clay, and ashes, that bear evidence of its having been 
occupied recently, probably by the Caribs who generally lived on 
the high points near the shore. Some of the oyster shells found 
here contained pearls. At present the true pearl oyster is unknown 
around tlus island. 

Upper Sandstone Clays and Shales. 

For the best sections of this series we must go to the Blue 
Mountain Valley in the parish of St. Thomas-in-the^East, or to 
Golden Vale in the parish of Portland. It consists of alternate 
beds of red day, yellow sandstone, and light ^rey shales, 1,000 to 
1,200 feet in thickness ; fossil univalves, bivedves, corals, and 
echinidse are frequently met with, occupying that part of the 
series immediatdy below the white limestone. 

Seven hundred feet below this fossiiiferous bed, lignite occurs in 
small layers of two or three inches in thickness, apparently com- 
posed entirely of endogenous plants, as described in the reports on 
the above parishes. 

This formation occupies only a small part of the surface in this 
parish, appearing only on the north-east of the Long Mountain 
and of Stony Hill, where it is much covered by the ddbris from the 
white limestone and by gravel deposited by the river. 

Purple Shales and Conglomerates. 

This formation occurs to a greater extent in this parish than in 
any other on the south side of the island hitherto surveyed* Com- 



104 OXOLOOT or JAMAICA. 

mencing on the Cane Kiver in the paruh of Port Bojal^ a little 
to the eastward of the cUyiding line of the two pariahesy fixnniiig 
the range of hUls below Flamstead^ croaring the Heme t&wm near 
the Hope Minee, and a little above ihe old Botanical Gardena, at 
the junction of the two eastern brandies of that river. Its Boathem 
boundary then extends on the west side of the Hope River to 
the top of the luUs above Mountain Spring ; there the gnuiite 
appears, and has thrown the conglomerate beds to the north, 
forming the ridge of Bardowie crossing the Wagwater BivcTt and 
uniting with another portion ranffe also on the north of the same 
intrusive rock at Creighton and Strawberry Hilly immediately 
north of which the conglomerates are seen on the metam<»npIiosed 
series ; also at the base of the hill on which Bavmond Hall is 
situated, dience up to Hardwar Grap, and into the pariah of St 
GtK>rge's, and to the north-west, retunin^ the same podtion on 
the metamorphosed series, down to the junction of the (Hnger 
and Wagwater rivers. At Foxes Biver this series crosses the 
Wagwater and extends into the parish of Metcalfe. 

We find in this formation porphyritic pebbles, not only from 
the lower rocks of the metamorphosed series, but others which 
have not been found on the present surface. These pebbles 
require to be studied with great care, and seen in various parts 
of the island before any satis&ctory condurions can be arrived at 
respecting their age or derivation. 

In some parts of this series we find the derived cretaceous 
fossils included in rounded limestone boulders firmly cemented in 
the same mass, containing also well rounded pebbles of green- 
stone, quartz, granite, syenite, &c., these rounded pebbles form 
evidence a great amount of attrition prior to bang included in 
the same rock with the Hippurites, Nermea, &c., &a 

Blue Limestone, 

There are but few places in St. Andrew where this formation 
can be seen to such advantage as at Flamstead, in the parish 
of Port Boyal ; it extends down the ridge from that place towards 
the Hope Biver nearly to the dividing line of the two parishes 
where it is covered with purple shale, and appears again a Uttle 
north of Bermuda Mount, but the fossils wnich occur at Flam- 
stead do not occur at this locality ; the only one observed was 
a small coral. As the intiiisive rock is very near, and the lime- 
stone more highly crystallized, the metamorphic action may have 
destroyed the fossils associated with it 

In position this bed of limestone appears underlying the con- 
glomerate in this part of the parish. 

It was also observed on the side of a hill and in the valley of 
Tweedside Coffee Plantation, near the head of one of the branches 
of Ginger River, but no fossils were discovered at that place. 
Near Mount Aloses, on the Plantain Eivcr, some blocks of lime- 
stone in the river bed, near the works, containing casts of fossils 
occur, J)ut the fragmentary condition in which they are found 
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prevents their true nature being determined. It would appear, 
fix>m the occurrence of this limestone in detached places, that it 
originally formed isolated reefs. 

Metamorphosed Series. 

This series, although described in former reports, presents some 
features in this parish not existing in those previously surveyed. 
It extends from the vicinity of Guava Ridge along the mountain 
range connecting with St. Catherine's Peak. On the south side 
of this range are purple shales and conglomerates, as observed 
at Cold Spring Gap, a little west of which two transverse ridges 
or spurs descend, dividing the Mammee and Hope rivers. On 
the eastern ridge the military station of Newcastle is situated, 
and Baymond Hall on the western. At the head of the Mammee 
River the purple shales and conglomerates are again seen lying on 
the metamorphosed series that rises westward of Hardwar Gap in 
large and bold mountain masses, generally known as the St. 
Andrew Mountains, sloping down to the south to the Wag- 
water River, and towards the north to the Plantain River and its 
tributaries. 

Along the whole north-east bank of the Wagwater the metamor- 
phosed series is covered with a greater or less amount of the purple 
shales and conglomerates, with the exception of a small area oppo- 
site Temple Hall, occupied by the granitic rocks ; but on the 
eastern tributaries of that river some masses of the metamorphosed 
series will be seen, forming the points of a turn in the river ; and 
in the higher portion of the mountain the varied character of the 
whole series in different stages of induration and disintegration 
can be studied to advantage. 

On approaching the highest point above White River and 
Chiego Foot market, the rocks become more siliceous and indurated, 
but at Foxes Gap they are comparatively unaltered. These 
changes are characteristic of the rocks that occur on the ridge 
which divides this parish from Metcalfe. 

This series consists of indurated stratified rocks of sand, clay, 
lime, and fine gravel, that have undergone various chemical and 
physical changes. Hard porphyritic or syenitic rock appears in 
dykes rising through the stratified rocks indurating and rendering 
semi-crystalline the latter when in proximity, which at a distance 
resume their original condition. 

Quartz is not so abundant in these rocks as felspar, which will 
be more fully determined by analysis during the progress of this 
survey. 

Granite Rocks. 

The first appearance of this in sitft is west of the Yallahs 
River descending from Guava Ridge, in the parish of Port 
Royal, north and south of the Falls River, but only to a 
small extent ; it disappears under the ridge trending to St. 
Catherine's Peak, and it is occasionally seen rising above the 
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purple ehales and conglomerates between the Cane and Hope 
rivers ; again south of the tuame formation in the Hope river sear 
the first email stream after leaving the plain on the road to 
Gordon town ; it then trends to the north-west, rising between the 
conglomerates and white limestone formation in a serieB of 
rounded and pointed liills between Cherry gardens and Dolly 
Mahoney's gap, again sinking under Stony hill, and reappearing 
at Mount Salua and just below Mammee gap, then extending over 
the whole of ihe nortb-weat area of this parish and into the 
adjacent part of Aletcalfe. 

The character of these rocks varies, like those of Cornwall and 
many other parts of the world, by the absence or abmidance of 
one of the constituent minerals or by their being rephiced by 
others, mica being replaced by hornblende, orthoclase by albitc, 
Iftbradorite, or oligoclasc, the proportion of quartz or free silica 
depending upon the amount of bases and other chemical conditions. 
Mineralogists have consequently distinguished thiu rock under the 
names of syenite, diorite, &a. It must, therefore, be understood 
that the composition of this rock in Jamaica is not always that of 
quartz, mica, and felspar, which are the constituents of granite, 
but more frequently of felspar, hornblende, and quartz, which 
constitute syenite, and throughout the whole series felspar and 
hornblende occur more abundantly than quartz- 
Felspar being more readily decomposed under the effects of 
tropical heat and other atmosplieric influences, a greater amount 
of disintegration has been produced than in colder climates. In 
this formation in Jamaica, zones occur of some distinct mineral, 
such as petrosilex, which occurs in great quantities at the heads 
of New river and in many other places. 

I observed in my last report that I had found copper associated 
with this formation, and subsequent examination has strengthened 
the hyjjothesis that the cupriferous deposits in the sedimentary 
rocks of this island were derived from the disintegration of this 
series. 



ECONOUIC CtEOLOOT. 

LtmeatoM. — la a former report the Tolne of the diffisrent 
qualities of limestone has been described, the same remarka are 
applicable to those of this parish. 

Sulphate of baryta occurs at Mullet Hall, at Bermuda Mount, 
Creighton, and several other places along the highest ridge, where 
intrusive rocks come in contact with the altered series. 

Gypsum is said to occur on the Long mountain, but it was not 
met vrith by the surveyora In the valley of the Cane river east 
of that mountain it is found in abundance, as noticed in the report 
on Port Royal. 

Kaolin. — This substance results from the decomposition of the 
granitic rocks ; it is much used in Europe and China for mnVing 
pottery ; it occurs at Raymond Hall, below Strawberry HUI, 
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also between Lawrence's taTem and Mount Charles and other 
places. 

Petrosikx^'^TbiB beautiful mineral occurs frequently in the 
streams flowing into the Bio Fedra It is derived from the 
granitic series, the banded or striped yariety would be useful for 
making cameos and other ornaments. 

Ores of lead occur at the Hope mines, accompanied by blende 
and copper minerals. The lead is in the form of sulphuret 
(galena) and cupreous sulphato-carbonate (caledonite). Some 
specimens of lead ore have been shown me as coming from Silver 
Hill on the north-east of this parish, but I saw only a bed of 
shale impregnated with crystals of iron pyrites at the place where 
the lead ore was said to have been extracted. 

The occurrence of this ore at the Hope mines in the con- 
glomerate formation must be considered urregular, although a 
great many tons may have been extracted ; still the nature of this 
mineral deposit disposed among the cement of the conglomerate 
is so manifestly abnormal and disconnected as to render mining 
operations highly speculative and uncertain. Copper ores occur 
here also in the form of yellow sulphurets (copper pyrites) and 
grey ore (copper glance)^ several tons of which are said to have 
been extracted ; but as these minerals exist under the same 
circumstances and in the same formation, similar remarks are 
applicable* 

Copper ores are very generally associated with the granitic series, 
disseminated in small particles or in larger masses of one or two 
inches in diameter, but in no part of this parish has a definite lode 
of this mineral been observed on the surface, and although there 
are many favourable indications, as yet no mining explorations 
have been carried out on a sufficient scale sufficient to determine 
that the district is entitled to be regarded a mineral country. 



GEOLOGICAL REPORT ON THE PARISH OP MET- 
CALPE, WEST OP THE WAG WATER RIVER.— 
By G. P. Wall.— 1863. 

Physical Features. 

The external aspect of this part of the parish exhibits not on 
the grandest scale, but still in a sufficientiy definite manner that 
great inequality of surface and force of vegetation so characteristic 
of the scenery of Jamaica. 

The summit of Goat Hill on Cape Clear Pen may be selected 
as a favourable centre for viewing the most salient features. 
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TUb iaolated eminenoej attaining about 1>700 feet of devatioii, 
IB sitiuUed on the eastern verge of the Strict to be deeoribedj 
and nearlj equidistant from the northern and southern 



On the eastward across the deep gom of the Waff Water 
the hirii ridges and sombre forests of St Andrew and eastern 
Met^Se form a prominent foreground. ^ On the south, beyond 
the ffreat ravine of Flint river, the same hillv and broken countrj 
whidi prevaik so eztendvely in the the iSlue mountains and 
thdr dependent ranges, but with low elevations rarely ezoeecEng 
2,000 feet Westward a more rqrolarly undulatuig swrhoe 
varying from 600 to 1,000 feet in height, still much intersected 
by ridges, but with more gradual slopes, the valleys confined, and 
from the absence of leveb rather resembUng gullieb thui true 
valleys. 

On the north there is a similarly undulatang country elevated 
generally from 400 to 600 feet^ but near the coast fbrmixiff a 
series of hills with smnmits of 1,000 feet high, and exten&ig 
on the westward into St Mary. 

This longitudinal coast range is a new feature in the form of 
the suriace, since on the east of the Wag Water hig^ transverse 
spurs from the lofty central ridges attain almost to the shore, 
enclosing narrow north and south valleys. 

Disregarding the less important elevations, the western part of 
Metcalfe may oe said to comprise a valley placed between the 
hills beyond Flint river on the south and uie coast range on the 
north, but traversed by one prominent ridge, which, originating 
in the broken country near Montrose, passes through Charlotten- 
burgh, thence to Highgate (St Mary), and thus by the Cross 
joins the coast range. On either side of this elevation the land 
gradually slopes away, and is characterized by subordinate swells 
proceeding from the main ridge. 

Rivers. 

The principal rivers, viz., the Wag Water, Flint river, and 
their affluents, flow in deep ravines bounded by steep, often 
precipitous banks, are frequently inaccessible, and but rarely 
associated with flats. But on the Wag Water below Beverley 
the high banks recede and the levels expand into the somewhat 
swampy extensive flats near AgClalta Vale and the embouchure of 
the river. 

The only other streams of iiui)ortance, viz., the Newry and 
Oughton rivers, are bordered by levels one-quarter of a mile in 
breadth, but contracting in their upper courses ; and the Belle 
Field River exhibits the game in a less degree. The waters are 
all discharged on the northern coast, and hence the rivers flow to 
the north and north-east and east. 

The prospect from Goat Hill includes nearly the whole of this 
part of the parish, and suffices to reveal the present state of 
cultivation. The original forest has almost everywhere dis- 
appeared, but the great extent of bush confining and gaining on 
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the limited areas of open land indicates the decay of industry, 
and that nature is gradually resuming her original supremacy. 

Descriptive Geology. 

In this department of the report we shall describe each group 
of rocks or geological formation in a descending order, i.e. com- 
mencing with the most recently formed and terminating with 
the fundamental or earliest formed rocks. 

Alluvium, 

This formation is confined to the vicinity of the river courses, 
but sometimes appears on bottom lands where only occasional 
water or none at all exists, and for the most part forms flat 
undisturbed surfaces. It is generally composed of sedimentary 
matter resulting from the disintegration of the strata of the 
adjacent lands, and is deposited by the floods and currents of 
fresh water which from time to time occur. These sediments are 
often tine near the smaller rivers, but those bordering the Wag 
Water contain large pebbles and boulders of syenite, porphyry, 
and compact limestone, derived not immediately from the original 
rocks, but from the gradual destruction of those great beds of 
conglomerate in which they already exist usually in a rounded 
condition. The alluvial formation is therefore produced by the 
action of fluviatile or surface waters^ and is in progress at the 
present time. 

Coast Limestone. 

This series of strata frequently forms a fringe along the coast ; 
many of the projecting headlands consist of a calcareous deposit 
enclosing large masses of coral, usually imaltered, and also 
niunerous shells precisely similar to those inhabiting ihe adjacent 
sea, but decolorised, several successive beds occur, more or less 
fossilized, in the lower part of the series. From such considera- 
tions it results that the coast limestone is a comparatively recent 
formation, and is represented by the coral reefs now existing in 
the neighbouring ocean, and must be referred to the post- 
pleiocene era, since the organic remains exhibit no variation from 
the species of the now existing fauna. This group also exhibits 
the final efibrts of those mechanical forces that elevated the various 
formations of Jamaica to the actual positions in which they are 
now seen. 

Where in apposition with the white limestone series, the coast 
limestone is found reposing conformably on the former, and seems 
to pass by insensible gradations into the upper members of that 
formation. If the white limestone is absent, however, the contact 
with the subjacent beds is unconformable or overlaps, as observed 
at several points on the shore of this parish, especially at Sheer- 
ness and Blowing Point. 

The coast limestone rarely extends far inland, is never seen at 
great elevations, and has consequently been produced since the 
contour of Jamaica received its characteristic modifications. 
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In poation the beds an nnuUj faorisontal or inoliBBd at a 
Maall aiif^e towudg tiie n^ l%e ana oeeimied hf dua fanuMr- 
tioD is i^kated hj a gieen eolonr aa Uie geAopal map of tlus 
palish, and is most eztandad between Nemy and the ooast 

jyidttLmulMe. 
llie wlute Umestane fixmatton is unic p ro ented in this paziA. 

(UdeanomM Mart Fmmetitm. 

Hue series ooDmriDg bdnr die wbita Umestone gvM^ of stnta, 
bat not always aeeompanrim i^ ooeaideB a snail seetam of the 
pariahnearllcyewdltSBaoamiiiismimneronalayen of shale; of 
mari, T ar y ii ^ from lugl>^ ainUaoeons to almost flaulnsiTely 
oalcnreoiis oompoatiOD ; of aanwbme, itften ooane mined and 
dcgenecatiiw into eonglanentek irilli anull laonded nsinnenta of 
^[Moos nek and oompaet l i mwi t nne. The oemsgnt rf nose ood- 
sometinee ealosreMHi and th^ dm, by die 
e itfthe pebbles, pass into Kmeatona. 
sand inegolar masses of flint an ssso elated wiUi the 
maris, which an also distinguished by the fireqoent oeeonenoe oi 
Ibaril nmains bdtmpiK to the Fonmnifisa; and As same is 
dianeteristio in a less mpee of the esleanons eonglonwntes. 

When fiMflil shelb ooear> die^ resemble on the whole Aose of 
the iriiite limestone fbnnation, with occauonal endenoe of ddev 
types; and as the mari gronp is evidently inferior in atiad- 
giaphical posidoa to that series, it may with great probability be 
referred to the mid-tertiary period. 

The deposition of the <^careoaB marl formation mnst have 
preceded some of those grand opheaTsls which have aS^ted the 
rocks of Jamuca, mnce it occufb on the borders of St. Mary, west 
of Hopewell, at elevatioiis of 1,500 to 1,800 feet; and the 
accompanying sketch shows how greatly disturbed the beds have 
become; — 




Sandatojie and Shale Formation, 

This series consists of great alternations of sandatonea, shales, 
and conglomerates. The saodBtonea are of a brown or yellowish 



PABI8H OF MSTOALFE. Ill 

colour^ and^ where their material is coarse, become conglomeratic ; 
the shales are blue and sometimes calcareous ; the conglomerates 
are composed of rounded grains or pebbles of numerous varieties 
of porphyries, traps, syenites, and occasionally compact or crystal- 
line limestone ; these fragments, often not more than half an inch 
in diameter, are occasionally boulders of larger dimensions. The 
upper portion of the group is more calcareous, and also contains 
Foramenifera resembling uiose of the preceding formation. Fossil 
sheUs are extremely rare; but, from palaeontological evidence 
obtained in other parts of the island, it seems most probable that 
this formation must be referred to the lower tertiary epoch. 

Many repetitions and alternations of predsdy similar thin layers 
and sandstone strata exist, and natural sections being rare and ob- 
scure, it has not been found practicable to assume any average 
tliickness for the entire group. Estimates founded on the eleva- 
tions attained by the series in this parish and St Mary, and on 
the inclination of the strata at those localities, would indicate a 
total thickness of not less than 1,000 to 1,200 feet. These beds are 
almost everywhere distinguished by much disturbance, as shown 
in the geological sections of the parish ; they are most probably 
conformable with the overlying marl series, but the natural 
exposures are not sufficiently clear to determine this ; and along 
the line of contact with the inferior conglomerate group, they 
seem to preserve the same direction of strike, and a nearly 
similar inclination. 

Purple Shale an^d Conglomerate Formation, 

The low^t series of stratified rocks in this part of Jamaica com- 
prises a great snccession of beds of conglomerate, or frequently 
masses of conglomerate in which the bedded structure is uncertain 
or obscure, occasionally divided by thin layers of purple shale or 
alternations of finer grained conglomerates ; in some parts of the 
district, e.g. in the Wag Water gorge, great masses of green 
and red argillaceous strata, without lamination occur, and appa- 
rently belong to the lower division of the group ; but this 
fikct is not fully decided The pebbles and ooulders of the 
conglomerates, generally, but not always, rounded, are usually 
large, often attaining 6 and 8 inches diameter, or even more, and 
united by a red or purple argillaceous cement evidently derived 
from finer material produced by the disintegration of the sub- 
jacent red porphyries. The larger fragments also consist of a 
variety of igneous rocks, especiaUy those in the vicinity, as red 
porphyry, felspar trap, Labrador trap, &c, and some more distant, 
as syenite, diorite, and more rarely granite. With these are 
occasionally associated well*rounded white and blue compact 
limestone pebbles, enclosing organic structures much obliterated, 
but where recognizable representing Hippurites, Nerinea, &c., 
fossils of the cretaceous epoch, consequently these boulders have 
been derived from calcareous rocks formed during the later 
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secondary period^ but no oretaceonB rtntte are ^ble in tUu in ihe 
district under consideration. 

The sections along the Wag Water exhibit great distnrbanoe 
amongst the strata of this group, but between Flint Biver and 
Job's Hill the beds seem to occupy a more natural and less 
disturbed position. Jud^ng from the observations made in thu 
locality, the thickness cannot be much less than 3,000 feet. The 
conditions at junction with the preceding formation haTe been 
already detailed, and on the south the conglomerates repoae 
immediately on those igneous rocks which naTe so laigdy 
supplied tiieir constituent material 

In several places, especially near the Wag Water, dykes of 
igneous rock of green, grey, and reddish colours, in wUoh fekpar 
largely predominates, are associated with the argillaceous masses 
of strata, and have frequentiv altered the texture and chemical 
relations of the stratified rodcs, which, near the line of contact, 
assume a semi-crystalline conc^tion ; the separate constituents 
are no longer readily ^tinguishable, and the two rooks some- 
times so completely blend as to present a homogenous mass. 
This partial metamorphism is evid^itiy due to tiie indnration 
caused by the influence of the eruptive dvkes. The geological 
horizon to which this series is referable does not admit 
of precise definition. We have seen in a foregoing paxagtaph 
that it is overlaid by a group of strata of lower tertiaxy age, 
and also find it contains boulders of cretaceous rocks. The strati- 
graphical position must therefore be either latest seoonduy, 
or lowest tertiary. We have not been able to discover any 
contemporaneous fossils, and these coarse conglomerates are just 
the rocks in which fossUs are little likely to be included. 

The conglomerates comprised in these two geological aeries 
present certain analogies, but it may be remarked as distinctive 
that the colour is usually yellow or brown in the former or sand- 
stone formation, and red or purple in the conglomerate group. 

Igneous Formation. 

We have already observed that the inferior stratified beds of 
this parish are deposited on igneous rocks. The latter will only 
be incidentally described at present, since it is proposed in a 
future notice to present a general summary of the dififerent 
phases exhibited by this class of rocks in Jamaica. That special 
variety which is in contact with the purple conglomerates in the 
western part of Metcalfe consists of a red purple matrix, chiefly 
fclspathic, with disseminated white crystals of the same mineral, 
an hence belonging to the felspar-porphyry group. This rock 
seems to be associated with another description consisting of a 
different variety of felspar, probably orthoclase, with which a 
smaller and varying proportion of a basic miueral such as horn- 
blende or mica, usually the former, is associated, with an uncertain 
and rare occurrence of free silica or quartz. This rock, therefore. 
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assumes the appearance of syenite, and in some instances granite. 
The two Igneous groups above described, composing great masses 
of the hills on the southern boundary of the parii^ and passing 
into St. Andrew^ are evidently of older formation than the strati- 
fied series. 

We must also allude to those more limited areas of eruptive 
rocks which traverse and alter the sedimentary formations, such as 
are seen in the Wag Water valley and other deep gorges. These 
are of two principal types, viz., a grey, yellow, and sometimes 
reddish variety almost entirely composed of felspar, and another 
of a deep green colour formed of labradorite and some species of 
hornblende, probably smaragdite, and hence a species of euphotide. 



Economic Geoloot. 

Soils, 

This parish seems to be endowed with soils adrvpted for almost 
every species of agriculture pursued in Jamaica. 

That peculiar red and purple variety resulting from the disin- 
t^ration of the conglomerates and shales is highly appreciated by 
small settlers, and is devoted to the raising of ordinanr ground 
provisions and of coffee. Many fertile areas of this soil may be 
observed between Flint River and the St. Andrew boundary. 
Where boulders largely predominate in the original stratum the 
surface is stony^ and only supports a coarse grass, as seen near 
Lewisburg. 

The igneous rocks afford a dry and sandy soil in general, and 
occasionally one of a deeper, more argillaceous description, both 
extensively cultivated also for provisions and coffee around Facey, 
Rose Hill, Brainerds, and numerous localities; but the soils 
derived from this class of rocks cannot be regarded as equalling in 
fertility those of the conglomerates. 

The sugar estates are principally located on the flat lands near 
the rivers, or on the slopes of the sandstone formation; these 
levels are usually rich when derived from the disintegration of this 
group of strata, but the Agualta plain on which Chovic is situated, 
composed more of pebbles and diflScultly decomposable minerals, 
is not so fertile. Where the sloping land is calcareous very good 
results are obtained, as in the case of Konigsburg ; but perhaps 
the most perfect sugar soil is that of the marl series at Hopewell. 

In all countries such marls, affording the calcareous, silicious, 
and argillaceous constituents required by plants, and also producing 
soils in which the chemical and vitial action of vegetation may be 
most favourably exercised, are distinguished by exceeding fer- 
tility and facile cultivation. 

On the whole, from the frequent coarseness of the grass, the 
soils of this district are perhaps less adapted for pasture than for 
other descriptions of agnculture. 

30073. H 
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Strata of the neoeaaary magmtade, and soflSaeiifly eonaoHdatod 
or llie worUng of important qnazrieaj do not oeoor, bet in 
many localities the calcareonB aandatone and caloareona oangkme- 
rates poBaesa a diiolcMflB adequate to supply the ordinaiT require- 
ments for the agricultural buildings of the oountry. The eoast 
limestone is also i^licable for the same purpose. 

SoadMaierial 

This parish affords a great Tariety of stone ^^lioaUe in the 
oonstrnction and repair of roadsy but judgment is nseeaMULj in 
selection. The calcareous sandstones and oonriomentea are much 
emi^oyed, because so generally distributed aid xmSLj aooesaiUe, 
but liable to become pulverized and transformed into a muddy 
substance^ with consequent destruction of the roads; they are of 
inferior utility. 

The coast limestone^ su£B(nently indurated for maeadamiMfc 
would aflford a good material^ but its rather diitauit aitaation 
renders the transport too ezpenriye. 

The compact lunestone boulders disseminated in the oong^kinie- 
rates porhaps supply the best substance of all^ but aa tfaey are 
much dispersed bou in the individual strata and in the various 
parts of the parish, considerable labour would be neoessary for 
their collection. 

From the fine-gndned trap rocks a material of four quality 
might be obtained but the coarse-grained and hij^y crystalline 
traps are by no means sufficiently cohesive. GrMt numbeors of 
boulders and pebbles of such rodcs occur in the channel of the 
Wag Water^ and if utilized might obviate the necesrity of opening 
quarries ; but it would be spemlly important to select fixMu the 
miscellaneous collection afforded by so large a stream only those 
stones possessing the characters described abov^ and well qualified 
for the purpose in question. 

Lime. 

The localities and strata containing this substance, so amply 
specified in the preceding paragraphs of this report, require no 
farther explanation ; we will therefore only observe that the com- 
pact limestone in the coDglomerates would produce a lime of 
superior quality to that from the coast limestone^ which, on account 
of its less compressed structure, affords a softer material. 

Mineral Deposits. 

Although the conglomerates exhibit very numerous stains and 
traces of cupriferous minerals, yet such indications are invariably 
due to the destruction of the pre-existing igneous rocks in which 
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the ores of copper occur, and the re-incorporation of the latter in 
subsequent sedimentary strata. 

The amount of such metalliferous deposit is always very subor- 
dinate^ and will not, it is believed^ in a single case admit of profit- 
able extraction* The same metalliferous substances are^ however^ 
more generally associated with the igneous rocks^ and it is in these 
cases that practical attempts at mining operations have been insti- 
tuted and considerable sums expended We propose, therefore, to 
consider in some detail the subject of the occurrence of the copper 
minerals in this district, and the prospect of their profitable explo- 
ration, especially with reference to Job's Hill and Sue Biver, the 
most important localities, and which may be regarded as typical 
of the rest. 

The mineral deposit at Job's Hill is situated very near the 
junction of the red porphyry and conglomerate ; the former super- 
venes so suddenly one might at first suppose the copper ores were 
contidned in the conglomerate. We have satisfied ourselves, how- 
ever, that iuch is not the case, and tiiat thcrjr must be entirely 
referred to the igneous rock. Unfbrtunateh^^ the gallery or 
excavation is now completely filled up with debris, and therefore 
the actual scene of the explorations does not admit of any detailed 
examination. 

From the nature of tiie ores, of which there is still a large col- 
lection, and also of the refuse material, we feel certain there is no 
actual separation of the metallic mineral from the constituents of 
the rock, but that the cupriferous particles are disseminated 
through the general earthy mass, and occasionally concentrated so 
as to form small but rich accumulations. 

These circumstances show that the occurrence of the copper 
ores at this locaUty is due to their dissemination in the containing 
rock and partial concentration in particular vertical lines or zones, 
which have a tendency to accommodate themselves to the natural 
joints and planes of division. 

This appearance of mineral eones traversing the rocks seems to 
prevail in other parts of Jamaica where metalliferous deposits 
occur. 

The copper minerals at JoVs Hill are principallpr grey ores, and 
rich in metal. It is said about 80 tons of this mineral were 
soon obtained, but the expectations of the company not being 
realized after spending 20,000/« (exdusiye of the purchase of the 
freehold), the enterprise was abandoned at the end of six or seven 
months. 

It is to be regretted that in place of importing an expensive 
staff, and incurring many unnecessary expenses, a portion of this 
large sum was not devoted to careful and complete exploration, so 
as to determine thoroughly the mineral character of the rock. 
This deposit, in our opinion, is not of the permanent nature attach- 
ing to regular lodes; and, if mining operations are resumed, 
inexpensive preliminary explorations should be first instituted, and 

prosecuted with great caution. 

H 2 
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At Sae River ihe oooarrence of the copper mineraUi presents 
seyeral variations from tlie foregoing details. The enckMiiNf rode 
is a species of syenite, bnt in contact at a short di sta n c e vnth por- 
phyry similar to that of Job's HilL The ores are of a rich 
descanption of copper pyrites, disseminated throng^ the mass oi 
the parent rock, but in mnch larger grains than at Job*s Hill, and 
when concentrated oconpying definite joints of the rock, and some- 
times bounded by a distmct wall; bat the genersl natinre of the 
depont is analogons, md the direction of the mineral acnes or 
metallic joints is in dther case K and W. and SJL and N.W. 
About 18,000/. b understood to have been expended on the mining 
operations at Sue Biver, and though the funds do not seem to 
have been so recklessly wasted as at Job's Hill, stillannidi larger 
amount of work should have been per£aimed ftr that som than is 
represented by the two or three existing nlleries a ftiw yards in 
extent and one or two open excavations. The necessity of farther 
explorations before deckling as to the nature and pcdbaUe value 
of the mineral deposits is equally evident at this loodity. 

Cupriferous minerals occur over the whole of tM aid()aioent 
region, as at Wey Hill, Dee Side, Bose ffill, te., and oormpond 
in most mrticulaxs with the two instancps above defesOed* We 



shall not, therefore, undertake a description of these less important 
cases, but conclude witb a few genersl remarin on the sulgeet of 



mining operations in this colony. 

The mere existence of metallic minerals by no means justifies 
the establishment of costly organizations designed to eflEbot their 
extraction. It is first highly desirable, as we have shown, to 
exhaust every means for determining the extent and perustence 
of such deposits. The pursuits of mining, even where long esta- 
blished and followed under favourable conditions, are very uncer- 
tain in their results, and the cost of extraction often greatly 
exceeds the value of the substance obtained. 

Many colonies and partially open countries possess large quan- 
tities of the useful mmerals, but the Airijtfpg oonditions do not 
admit of their profitable working. 

In the utilization of the cupriferous minerals of Jamaica many 
serious expenses must be incurred, as the importation of skilled 
labour, the erecting and mdntaining complicated machinery indis- 
pensable in thb branch of industry, the transport of the minerals 
on inefficient roads from the interior to the coast, and the freights 
to those distant localities where the metal is smelted and prepared 
for the arts. 

Under these circumstances very rich mines only will be remu- 
nerative, and such is the result of experience in Cuba, Brazil, 
and other tropical countries where mining enterprise has been 
successfully introduced. 
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Physical Featubes. 
Mountains. 

The physical aspect presented by the surface of these parishes 
is bold and precipitous m the extreme^ and consists almost exclu- 
sively of rough mountainous country. Along the coast, however, 
and bordering the large rivers for some distance from their mouths, 
are level tracts of land of considerable extent. The highest part 
of the parishes lies along the southern boundary line, and forms 
part of the great central chain of the island. The average height 
of this ridge is about 4,500 feet above the sea ; and this average 
with some variation is attained from the east westwards to the 
head of the Ugly river, at which place it diminishes until tiie 
Agua Alta river is reached. From this ridge northwards the land 
decreases graduallv in height, so that at no great distance from 
the sea coast we still find ndges of very considerable altitude. 

In the immediate vicinity of the sea coast the land is low and 
level, with sand and shingle beaches exposed to the waves. At 
only three places are dins to be seen forming the sea line, and 
these are at Savanna point, near Bonnet Island, and between Buff 
Bay and Spring Garden. 

The rivers draining this tract of country have been the chief 
agents in this conformation, and since they now witli comparatively 
straight and deep courses due north, they have left between them 
lofty ridges running in the same direction from the central chain. 
In like manner the small tributary streams to these rivers have 
cut out gorges and ravines, thereby producing branch ridges to 
those already described. The aspect of the surface depends 
entirely upon the nature of the geological formation exposed. 
Thus we find the metamorphosed series, which occupies the 
lowest relative stratigraphical position, has its gorges steep and 
abrupt, and vast rocky precipices are abundant. It is covered 
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almoet entirely by a hea^y dense forest growth. The dude aeiiety 
which is laively developed here, is dmfl^ devoid of any foreifc 
oovering, and owiiu^ to its extreme finafaili^ oaniiot fbcm audi 
TOecipitons slopes^ bat gives gentler descents to the mer sidba. 
The next extennve formation contribnting to the fisatavaa of Ab 
district is the white limestone, whidi with few exeeptioM ia 
covered by a luxuriant growth of trees, and which by its romded 
conical db^ped hills lends qmte another aspect to the sm&oe of 
the countiy. 

The position, physically speaking, of this limestone with regard 
to the rivers is extremely interestmg, since it dearly points to a 
greater devdopment inland of the limestone an4 «> to the 
immense denuoii^ efibct produced by running water maided by 
marine action. The Umestone forms an escarpment 800 to 600 
feet in hdeht on its inner edge, and has a general dip towards the 
sea throughjiarrowgoiges,it is traversed by the Buff Bvf,Spsa^^ 
and Swift rivers. Fnmi this we must imer that at one period 
these three rivers had ihdr channds at a higher levd than the 
present top of the escarpment, and that they have at last out 
down to their present position, carryii^ to the sea mpaawhile all 
the limestone within tne escarpment tQgeflier with the waste of 
the other formations. 

To witness one of the irequent floods of these rivers nrodooed 
by heavy rains in the interior, whereby they ana rendered ex- 
tremely swollen and turbid, will convey some adequate idea of 
the immense denuding power the^ possess, and of the vast amount 
of material they carry in suspension to the sea. 

Bivers. 

The chief rivers are the Annette, Fincar, Dry, Buff Bay, 
Spanish, and Swift rivers. The Agua Alta river forms the 
boundary between East and West Metcalfe, and cannot be con- 
sidered as belonging entirely to the parishes now being described. 
All the above-named rivers are of inconsiderable size, except when 
affected by the floods, which frequently occur, none of them are 
navigable. For the greater portion of the year their mouths are 
entirely dosed by sand bars thrown up by die waves, and through 
this sand the water percolates -when the river is low. 

Morass. 

There is a tract of morass and swamp near Windsor Castle, 
called the Great Morass. 

Descriptive Geology. 

Alluvium, 

This deposit partakes of all the characters usually seen else- 
where in the island, and owes its colour, texture, &c. to the set of 
strata from which it has been derived. Thus the alluvium de- 
posited by the Annotto river, Dry river. Buff Bay river, Spanish 
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river, and Swift river is very similar^ and may be described as a 
finely divided^ purplish^ or blackish loam^ varying with different 
locahties and of considerable depth. In some places it is of a 
stiff clayey nature^ and is derived from the disintegration of the 
shale and metamorphosed series ; to the former it owes its dark 
colour^ as well as to contwied decayed vegetable matter^ when of 
a purplish colour it is derived from the latter series. 

At Low Layton and Dover the alluvium is of a yellowish 
colour, except in the lowest portion, where there is morass land, 
when it is found to be discoloured by vegetable remains. 

Gravel Beds, 

On the east branch of the Spanish river at Chepstow, as well as 
at Spring Gtirden, there are beds of gravel, which have been 
deposited at a much higher level than the present alluvium. In 
the first-mentioned place they are being now cut away by the 
river. At Spring Garden great house this gravel dips south at an 
angle of five degrees, and rests upon the white limestone; it is 
composed of rounded pebbles, derived from all the different forma- 
tions of the parishes, mduding the white limestone, and is about 
100 feet thick. 

Coast Limestone. 

The coast limestone is but sparely represented in these parishes, 
occurring only at Retreat and between Savanna point and the 
mouth of the Spanish river. At Orange Bay, near the eastern 
side of the mouth of the river which runs into it from Low 
Layton, the. thickness of these beds is about 25 feet, and they are 
here composed of firm white and yellowish limestone, almost 
compact in parts, and containing great masses of large compound 
corals, which have scarcely undergone any degree of fossilization. 
On the western side of the river it runs mland for some distance, 
and possesses the same characters as that already described. This 
coast limestone differs from that of the western part of the island 
in having fewer intervening layers of marl, and in being con- 
stituted of thick massive beds. 

WhiUMarl 

The strata which constitutes this deposit in the parish of St 
George in appearance is very unlike uie true white marl seen 
elsewhere, and it is only its stratigraphical position that causes it 
to be placed under this head. It appears to be simply composed 
of a light yellowish marl of considerable thickness, and of so 
friable a nature that all indications of dip are completely obscured. 
Judging from its extension it would seem evident that it lies in 
an almost horizontal position. There are in it, in places, some 
fossil remains, such as ^^ ostrea folium," the mangroove oyster, 
and a small Cardium, all of recent species. The area it occupies 
stretches from Canewood to Spanish river, and from Low Layton 
to Setreat and Savanna point 

It' forms a hilly undulating country characterized by rounded 
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0weUiiig8 with basin Ab^ hoUowa, and often trith long mndiiq; 
ri^Koa. 
This deposit ia nowhere aeen in the eaatem pert of Meloftlfe. 



Extbui. Vdkano. 

It haa been deemed adviaable to inaert a deaorqition of the 
extinct volcano in thia phuse, on the gronnda of ita hmsm been 
formed at a period coincident with thia atratigpraphioal poaition. 

The only portion of the idand in which there are vaj tnoea 
whatever (n volcanic emption, wherein the materiala aasmne the 
definite ahape of lava flows, ia at Low Layton, in the north-eaatem 
part of Si George, adjacent to the aea coast. Even iSsam ia bat 
the remnant of a volcano which waa in acticm anbaeqneBtto the 
close of the pleiocene period. All that now remaina ia a low 
rid^ 700 feet high (in ita greateat altitude) of volcanio : matacuu 
whidi waa once kva, atremiing from behind Low Liyton woiln 
to the sea ooaat near Betreat, and having a branch nmmng^fiNim 
its centre northwards almoat to Retreat woi^ On the weafeem 
aide c£ the river, which mns from Lennox jpaat Low Lajtoo, 
there b an isolated patch of the same material aa tlie ri^ge jnat 
mentioned, which waa originally connected with it , 

The antiquity of tlua eruptive maaa may be infined from the 
amount of (1 enudation it; haa undergone frcon phyaical cauaca now 
in operation, from the abaence of volcanic aahj and from tlierc 
now remaining no ^tinctive features whereby the poaition of the 
crater may be determined. On the other nand a comparative 
limit may be fixed to its antiquity, for from finding its lava 
mingled with white limestone we can advisedly, and with great 
certainty, say that it burst forth after the white limoBtone had 
been upheaved above the sea. 

The kinds of rock of which it is composed are amygdaloid and 
a pasty looking brown agglomerate. Tne amygdaloid is composed 
of a hard blackish base or uiatrix containing kernels of carbonate 
of lime, and the agglomerate is made up of blocks of this amyg- 
daloid embedded in a reddish iron stained material, which is 
extremely silicious. Down the slope from the top of the volcanic 
ridge to the valley the bare patches of bronish lava, with blocks 
of amygdaloid sticking in them, evidently indicate the direction of 
the old lava fiow-s. Masses of rock jut out from the face of the 
hill, which have all the appearance of huge rubble walls cemented 
with lime, on examination they are found to consist of laigc 
blocks of larva intermingled with white limestone. In these the 
limestone has become cherty. 

Upon examining the geological structure of the surrounding 
district we find it to consist of a yellowish marl, of a highly 
calcareous nature, which lays almost horizontally upon portions 
of the volcano, and contains sea shells embedded in it. From this 
we infer that the volcano, since it ceased to be eruptive, has been 
to some degree submerged, during which time Its partial destruc 
lion by marine agency was effected, and the marl formation 
deposited. This marl in its turn has suffered greatly from denuda- 
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tioD, and the large alluvial area cut out from it by the email 
stream^ which runs from Lennox past Low Layton. 

White Limestone. 

The white limestone occurs from Hope Bay to Gibraltar, form* 
ing a broad strip of rough country some rew miles in widtL It rests 
immediately and unconformably upon the black shale formation, 
and has a general dip towards the sea coast, although in many 
cases it is so disturbed that it dips in various ways and is some- 
times vertical. Only the lower portion of the series is here 
exposed, consisting of thin bedded compact white limestone inter- 
atratified with thin beds of soft white marl, the latter not being 
very numerous. In the marl are blocks of flint of a dark colour ; 
these are not conmion, being seen in only a few localities. Some 
of the thin beds near the base of the formation are extremely 
fine grained and soft. Near LongviUe, at the head of the White 
river, there is a considerable thickness of these beds ; some of a 
cream colour and others a light grey. They break with a con« 
coidal fracture, and on exposure to the atmosphere all crumble 
away. It is from these oeds that the lithographic stone has 
been procured. Many of the soft beds can be cut and easily 
shaped wiien first taken from the quarry. 

The lowest strata of this formation often contain beds of yellowish 
clay which are impervious to water, so that in many places (espe- 
cially about Dover) numerous small springs of water issue from 
them. No red ferruginous earth is to oe seen covering this lime- 
stone on any part of its surface. Fossils are extremely rare, and 
where they do exist are in the condition of casts. This formation 
here is of no great thickness, perhaps not more than 1,000 feet at 
most 

The two formations which succeed the white limestone in de- 
scending order, viz., the yellow limestone and the trappean series, 
are unrepresented by any strata in these parishes. 

Blach Shale. 

This formation is extensively developed in these parishes and 
occupies a considerable portion of the surface. The upper part 
of the series is composed of red and light yellowish shale about 
1 00 feet in thickness. Below this comes beds of greyish sandstone 
with thin beds of shale, all weathering to a brown colour ; this 
occupies about 300 feet. Next and lowest are beds of brownish 
green finely laminated shale, with thin beds of sandstone ; the 
whole of great thickness, probably 1,000 feet. The lowest beds 
of this last-mentioned division are of a black colour, and of a more 
durable nature than the rest of the shales ; they have the same 
concoidal fracture. They contain beds of rubbly conglomerate, 
containing pieces of cretaceous limestone and fossil hippurites and 
caprinella which are much water worn. This last-mentioned fact 
is a proof in itself that these shales have been deposited subse- 
quently to the denudation of the cretaceous limestone. The 
junction between the shale and the metamorphosed series is usually 
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yerj obioore. On the road from Eden Yale to FoanTa Qmp tiw 
following arranffement is seen : — 

let. Brownish ffreen shale. 

2ncl. Black shales^ resting apparently upon the nexfc-mentimied 
beds^ hint with obsoure junetion. 

&n1. Purple shalea, finely laminated^ pasnng mto muhunoffphoeed 
Gonglomerate and diale. 

Between Bemam Wood and Chigoe Foot Market iheieaio 
some massiTe beds of jointed limestone or mazUe upon whMdi the 
shale rests. 

Near the jancti<m of the shale and metamorphosed asriei on fhe 
road to Hardwar Gap, there are masses of greenish eoloared rook 
which has somewhat the appearance of serpentinej or of n stage 
towards the formation of that mineral. 

The only fossils to be seen anywhere in this series» wUbh pro- 
perly bebng to it, are the impresrions of small sterna and clnrooal 
matter scattered throniHli some of the sandstone beds; these are 
yeiy numerous about Salcarries. 

Cfreiaeeaui Idmuiomm 

In the Dry Biver above Eden Yale there are numeroos blocks 
of a hardi compact, light drab cobured or my limestone^ devoid 
of fosuls, whidi have been carried down from the r^t bank of 
the river. Agun stretohing from the Back Biver, aouUi of Dun- 
bars to Fish Done, precisely the same limestone occurs. The 
east branch of the Spanish Biver cuts a deep gorge directly through 
it, and thus good sections are exposed^ showing m all a thickness 
of about 800 feet. The general dip here is north at an angle of 45°j 
thus placing this limestone without a doubt subordinate to the 
black shale. In one place the beds have been considerably con- 
torted; they vary in thickness from 1 to 10 feet and upwards. 
None of the beds here exposed contain fossQs; but south of 
Dunbars some fossil remains of cretaceous age have been found. 

This limestone seems to have undergone some d^ree of altera- 
tion, so as generally to cause the obliteration of the fossils, and 
to produce numerous veins of white calcspar throughout the 
rock. 

The beds of marble exposed near Bemam Wood, also the 
greenish black marble about Chigoe Foot Market^ are evidently 
more altered examples of the same formation. 

Metamorphosed Series. 

This series occupies all the interior portion of these parishes^ 
and forms a large proportion of the whole surface. It consists of 
purple shales and conglomerates, in which the former predominates, 
forming an upper portion ; with grey quartzoze sandstone and 
massive purple boulder conglomerate, constituting the lower 
division. 

Numerous dykes of igneous rocks, chiefly of greenish and grey 
ciystalline masses, traverse the whole serieis ; and it would appear 
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that to these dykes as well as to the intrusive syenite this series 
owes its metamorphosis. 

The thickness of the whole must be very great, probably from 
3^000 to 4^000 feet. No fossils are to be seen in any portion of 
the series. Mineral veins exist in many parts^ and contain 
green carbonate of copper^ copper pyrites^ iron pyrites, and 
galena. 

Syenite. 

The svenite evidently underlies the whole area, occupied by 
the last-described series. It has pierced to the surface at Morses 
Gap, at Leckies on the Swift river, and forms a la^e tract of 
country to the westward of the Agua Alta river, ^e Spanish 
river contains vast quantities of rounded pebbles and blocks of 
syenite, which are brought down from the head of its west 
branch. Associated with this syenite are masses of greenstone. 

There are some mineral veins in this rock at Leckies, including 
a large vein of haematite. 

Economic Geology. 

Hood Material, 

Boad material can be procured in great quantities and in any 
state of division required from the sea beaches along the coast, 
adjacent to the main road itself in many places. This gravel con- 
sists of pebbles chiefly brought from the metamorphosed series of 
the interior by the large rivers; there are great quantities of 
i)ebbles in it, derived mm the igneous rocks, which from their 
hardness form the best material for road mending that can possibly 
be obtuned. The sandstone of the black shtde series and the 
harder beds of the white limestone make good road material. 

Sails, 

The alluvial soils have been chiefly derived from the waste of 
the metamorphosed series and the black shale, which has been 
carried down and deposited by the rivers. They are productive 
and evidently contain all the mineral constituents requisite for the 
nourishment of any vegetation whatever. Of course it is impos- 
sible to speak with any degree of certainty about their chemical 
composition, for nothing but a careful analysis could determine 
their constituents. All to the eastward of Iter-Boreale must con- 
tiun a large per-centage of carbonate of lime, from the waste of 
the white lunestone across which the rivers flow* 

The soils of the white marl and white limestone are not of such 
a good description as those of the alluvium, but still are capable 
of supporting vegetable life to a great extent. 

Upon the black shale the soil is extremely well adapted for the 
growth of tuberous roots, and is usually of a brownish odour and 
of a finely divided texture; while that on the metamorphosed 



rocks, though reeembliog the above in colour and texture, appears 
to be more fertile. 

Building Stone. 

There arc many beds of rock that would form good builiCng 
mnl^riaU, but oiost of them, by their dietauce from the eea coast, 
are not eaaily attainable. Those which can be most easily pro- 
cured are from the white limcetone and from the shale. 

From the former a stone is procured locally termed chalkstone, 
which, when properly selected, makes a good building etone. It is 
easily cut or wrought into any form, and becomes hard on exposure. 
The church at BufFBay ie built of this material, and appeal^ to 
stand the action of the atmosphere remarkably well, while at Low 
Laytoa the Great House, which is built of the same material, but 
not well selected, contains many blocks which are crumbling 
rapidly away. 

From the black shale the beds of sandstone procurable would 
make an excellent building stone, and be easily quarried of any 
desirable size. 

Lithographic Stone. 

Up the White river, some five miles from Buflf bay, there are 
beds of limestone of an extremely fine texture near the base of 
the white limestone, which constitute a considerable proportion 
of the lower part of that formation. They vary in thickness from 
a few Inches to three or four feet, and could be procured in con- 
siderable quantity. 

There are two varieties as regards colour, some beds being 
greyish, and others ranging from white to a cream colour. A 
good section is exposed in Cedar gully, on the road-side from 
which they may be obtained. Here they dip northwardly at a 
gentle angle, and are jointed and bedded so as to be very easily 
quarried. On exposure this stone breaks up, portions splitting off 
with a concoidal fracture. 

MarbU. 

At Bernam wood there are numbers of boulders of a greyish 
brown limestone, with brown wavy lines, and traversed by thin 
veins of white calcspar, and closely resembling the marble of 
St. Thomaa-in-the-£ast. Some blocks are of a brecciate cha- 
racter and contain pieces of a similar marble of a green colour. 
Between the above-mentioned place and Chigoe Foot Market, 
there are masses of this marble much jointed, and showing do tinea 
of beddings. 

Should it ever be required, large quantities of this marble might 
be procured here. There can, however, be no question bat that 
the expense of transport to a place of ehipmeot would be great. 
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Capper Ore. 

Near Mochoy on the Swift river^ in the syenite there is a small 
Tein of sulphuret of copi)er ; in fact all through the syenite, for 
some distance around, there are particles of this substance scat- 
tered through the rock. Lower down the river, at Holdwx)rthy'8, 
another yein of copper appears, which is richer than the last-men- 
tioned. The rides of this vein are lined with a thin coating of 
specular iron ore. This vein was opened up and tested some 
years ago, but not proving of any value it was abandoned. 

The old Spanish mine near Leckies exposes the black oxide 
and sulphuret of copper in a vein about 18 inches wide; the 
indications are good as far as can be seen. This old working is 
very curious. A level has been driven in about 50 feet ; it then 
turns to the right, and is worked downwards and backwards for 
about 50 feet, where it ends. Had it been continued a short 
distance further it would have come out of the hill-side a little to 
the right, and below the mouth of the level. The vein is in the 
metamorphosed series near its junction with the syenite. 

Iron Ores, 

About one quarter of a mile north of Mocha, on the road-side, 
a large vein of specular iron and hamatite, associated with iron 
pyrites, is exposed. It probably also contains some blende. (For 
analysis see Appendix.) 

It is about two feet or more in width, contained in a hard 
greenish siliceous vein stone, and on the whole is a remarkably 
fine vein. In a spring near Leckies the same vein, to all appear- 
ance, is exposed, but it here consists of two or three smaller 
vertical bands of h»matite in a siliceous vein stone highly im- 
pregnated with iron. From the direction in which this vein runs 
it evidently is the continuation of the above-mentioned vein of 
iron ore. Some pieces of copper pyrites are seen associated with 
this haematite. 

Isead Ores. 

Galena and iron pyrites and a little sulphuret of copper occur in 
a vein which crosses the Ugly river near Tomsfield. This vein 
was found some 20 years ago, and was worked about 10 years 
since by a company for a short time and then abandoned. The 
mouths of two old drifts are still to be seen, one on the river side 
which went in about 50 yards, and the other some 50 feet higher 
up in the vein. The vein is seen in the bed of the river, and is 
about four or five inches wide ; it contains iron pvrites enclosing 
the sulphuret of lead. The surrounding rock, which contains the 
vein, is a fine-grained compact sandstone, which is of a b^ueish 
grey colour, massive and jointed. It belongs to the metamorphosed 
series. 
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GEOLOGICAL REPORT ON THE PARISH ' OF~8T. 

MARY.— B7 G. P. Wall and J. G. Sawkihb.— 1863. 

PHT8ICAL Fbatcees. 

ThiB pRfiah exhibits a yariation in external aspect resembling 
on the east the adjacent part of Mctcnlfo, and on ttie west 
corresponding with the undulating upland region of St. Ann. 

The aame Uttoral range of hills described in the report on Met- 
calfe is produced into St. Mary, and attaina an elevation of 1,0(J0 
to 1,200 feet, but is subject to several interruptions; first, pai^ 
tially by streams on either side of Pimento Hill, and acain by the 
two rivers at Port Maria, which form a complete intersection 
connecting the coast with the interior valley. On the west of Port 
Maria this valley is more confined, and traversed by ridges joining 
the littoral and southern hills. Near Ramble these ranges become 
blended, and thcnco to St Ann's boundary the country consists 
of an uodulating hilly surface, with north and south nvers and 
accompanying valleys. 

The southern group of hills forme a sort of nlateau, especially 
east of Palmetto Grove and around Carron Hall, at an elevation 
of 1,800 to 2,000 feet. Further west the high country la tra- 
versed by the deep trench of the Rio Sambre, north of which the 
ridge connects with the littoral hills as already stated, and on the 
south with the elevated district of Guy's Hill. It may be well to 
observe that the region of Guy's Hill, 2,000 feet Iiigh, at equal 
distances from the northern and southern coast, forms a species of 
knot where four parishes unite. The elevation is attained by a 
rather gradual rise from cither coast, but on account of the deep 
valleys and depressions the aspect is much less regular than the 
result of observations would seem to establish. 

The eastern part of St. Mary presents a great ramification of 
rivers, and consequently of valleys and associated flat^. Both the 
Port Maria rivers flow in transverse valleys for some distance 
from the embouchures, and then divide into a number of branches 
and lateral valleys, trending in almost every direction. The levels 
are especially extended at Ballard's Valley, as also between Brim- 
mer Hall and Trinity. 

A umilar arrangement ie charaoteristia of tiid Qra Cabessa 
river, first flowing in a narrow north and south ravine, and after- 
wards spreading out in numerous subordinate streams and valleys. 
West of this locality the rivers are confined to deep transverse 
gorges which rarely expand so as to permit the formation of fiat 
lands. The direction of the Sambre, a branch of the Rio Novo, is 
exceptionally east and west. 

There are many good points of view for realizmg the fine 
ecenerv and structuru^ features. An elevated spot 1,800 feet high 
east of Palmetto Grove and near the Metcalfe boundary affords an 
excellent coup cC<eil of the neighbourhood of Port Maria, the 
littoral range and the various centres of the sugar cultivation. 
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From Guys Hill a great extent of swell and hollow Is observable 
towards ^e north, but limited by the Sambre Bidge and the 
elevated country towards St. Ann. This extensive and interesting 
prospect discloses the preponderance of bush and the rarity of 
cultivation. But the most charming features of the parish are 
certainly exhibited by the rising country towards the western 
confines, where we observe that pleasing disposition of swell and 
depression, of pasture and woodland, so lai^ly prevailing in the 
adjacent region of St. Ann. This unique arrangement of the 
surface must elicit the admiration of every lover of rural beauty, 
suggesting so complete a contrast with the tropical aspect of the 
neighbounng lowlands, and so striking a resemblance to the 
park-like scenery of temperate and dbtant lands. 

Descbiptiye Geology. 
Alluvium. 

As shown in previous reports the alluvium is chiefly distributed 
in low-lying hollows and valleys. The strata are not so firm and 
resisting in this as in some other parishes, and consequently the 
alluvial detritus is finer and frequently argillaceous, a circumstaace 
which renders the levels boggy, augmenting their fertility, but 
disadvantageous for transport. The shale and sandstone strata 
disintegrated by the actions originating the alluvium have entirely 
disappeared as cohesive stony substances, and are only represented 
by the mud and fine sediment of these deposits. The harder 
limestone fi^agments of the calcareous formation are preserved in 
the form of rolled boulders and irregular masses, numerous flints 
and siliceous aggregations endued with great resistance to attrition 
and derived from the same strata as the calcareous fragments are 
also included in the alluvium. 

It has beai ahready explained that the operations by which 
this deposit was produced belong to the most recent geological 
changes, and are indeed still in progress ; but in part of this 
parish there is another variety of alluvium due to more ancient 
phenomena, and consisting of large calcareous boulders scattered 
without distinction over the surface to the north of the lofty 
escarpment ranging from Preston to near the boundary of Met- 
calfe. As this drift is excavated equally with the subjacent strata 
by the channels of the present rivers it is evidently of greater 
antiquity than the existmg physical conformation, and perhaps 
originated in marine action on tne high cliff-like exposure of the 
calcareous marl formation composing the great escarpment above- 
mentioned. 

In the Rio Novo valley where the old conglomerate occurs many 
boulders derived from that formation are p^und in the alluvium, 
and also immense rounded masses of compact blue fossilliferous 
limestone several tons capacity in a single specimen. The deriva- 
tion of these blocks will be discussed in a succeeding paragraph. 
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Cooit Limestone. 



In St. Mary this formation conforms to the paartioQlarB deaeribdl 
as characteristic of the series ii\ Metcalfe, and ocoors intermpCedly 
along the coast east of Port Maria, resting at a small angjb 
nnconformably on the sandstone or conglomerate groaps ; but at 
Galina point west of that place forms a more complete seriei^ 
passing by gradual stages from the aggregation of recent conDine 
masses into the comparatively compact Deds of the wUte limeatoae 
formation with fossimxed ocgaaic renuuns, and thereforo rapraasnta 
the post-tertiary horixon or that sequence of time immadiately 
preceding the existing epoch. 

The origin of the coast limestrme is omilar to, bat moie apparent 
than that of most .calcareous rocka The first stage in ita prodno- 
tion evidently consists in the secretion of carbonate of lime from 
sea water by the zoophyta, whether in isolated forms or gnesaiioasly 
in coral reefs. To these larger masses, broken up ara belied 
together by the action of the waves, are associated the remaina of 
shdls and manjr other marine animals, either entire or in a frag- 
mentary condition ; the smaller cavities are filled op with otgame 
debris, and the interspaces with organic mud, the latter iaaaSaag 
a cement bincUng the whole into a solid mass. 13ie now oon- 
Rolidated rock raised into land, enters on a aeries of internal 
changes resulting in the partial or complete obliteraticm c^ the 
fossil remains with modification of their texture, and is eventually 
transformed into those compact or crystalline limestones so widely 
differing from the unaltered coralline and shelly masses. 

White Limestone Formation. 

The mineral and physical constitution of this group in St. Mary 
differs in a slight degree from what is observed in the moro 
exclusively calcareous aistricts. 

The marly and compact varieties are not so distinctly separated 
as in some parts of Jamaica. There is also a moro complete 
sequence^ since we may distinguish an upper portion graduating 
into the coast limestone^ a central and a lower one passing 
almost insensibly into the subjacent maris. The fossib Uippear to 
conform to this armngement, those of the lower beds approaching 
the types characterizing the inferior group, whilst a Mfnilnr 
analogy prevails between those of the upper strata and of the 
coast limestone. 

The thickness does not seem to exceed 1^000 to 1,200 feet, 
much less than in some districts ; the formation is also confined to 
the western part of St. Mary with a tendency to thin out towards 
the cast, circumstances showing that the calcareous sea in which 
this formation was deposited deepened towards the west, and pro- 
bably only extended over a part of this parish. 

The usual massive condition with obliterated stratification often 
exhibited by these limestones is occasionally replaced by a distinctly 
laminated structure, as well seen in the Ora Cabessa ravine. 
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We shall enter into faller details respecting this formation in the 
reports on those parishes where it is more extensively developed. 

Calcareous Mart 

This series of strata presents a greater lithological variety, and 
attains a more considerable thickness in St. Mary than in any of 
the neighbouring parishes. As seen around Epping and in the 
hilly country from Preston to Woodside and thence west beyond 
Carron Hall, it comprises a great succession of white and yellow 
maris highly laminated usually in beds of one to two feet thick, 
and sometimes so purely calcareous as to constitute limestone re- 
sembling those of the white limestone formation. With these 
strata are associated conglomerates with rather small pebbles, and 
of similar nature to those of the underiaying group ; typical 
instances of the marls with laminated structure are exposed at and 
around Palmetto Orove. 

Near Carron Hall a granular description of rock prevails almost 
entirely composed of organic ddbris and Foraminifera. 

Towards Guys Hill and western St. Mary much more shaly 
strata occurs of very various colour, and associated with a yellow 
calcareous bed distmguished everywhere by contiuning well-pre- 
served fossil Echinidss^ and casts of large species of Cytheria and 
Tnrritella; the two latter also occur in the white limestone 
formation. It seems that these shales represent the upper portion 
of the maris which become argillaceous as they extend westward. 

Flints in great quantities are included in the more calcareous 
beds of the marls, not in the form of layers, but in irregular 
masses developed without reference to any certun position or 
direction. 

These siliceous masses seem rather attributable to internal action 
than to siliceous waters or other external causes ; since the com- 
mencement of the process consists in the formation of small foci 
or amorphous segregations of flinty or cherty substances in 
numerous centres, which gradually augmenting coalesce, and the 
calcareous is thus replaced by siliceous matenal, the latter being 
perhaps derived from infusorial remains so abundantly enclosed in 
these strata. The more or less translucent flint masses often 
exhibit Foramenifera in perfect preservation. 

Over the district from Hampstead to the parish boundary at 
Grandsdale very great disturbances have affected the formation ; 
their position is sometimes vertical, and frequently incline at an 
equal amount of dip in the opposite direction ; but at Carron 
Hall and on the surrounding plateau the strata are nearly horizon- 
tal, in the western district generally no change from the original 
position are obsei*ved. 

At Preston falls, Tremolesworth, and other localities of the 
Sambre escarpment, the marls are seen resting conformably on 
the blue shales, the superior member of the succeeding group ; 
the marls graduate upwards into the white limestone formation. 

20073, 1 
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Judging from varions data the entire thi ok neiiit may amaiixit to 
500 to 600 feet 

Placed between groups which it 10 propoeed (previous to % com- 
plete examination of the paleontology of Jamaica) to xefiar^ one to 
the upper, the other to the lower tertiary^ this formation naturally 
fidls into the mid-tertiary epoch. 

SandHom FormatiaiL 

Tins group of strata, in many respecto amj^Iy described in the 
report on Metcalfe, we will only notice in this article with refer- 
ence to any spedaHties observed in the parish now under oon- 
uderation. The diffi on the coast from GtOina Point to Cirleton 
exhibit the stratification extremely well, disdoong a great repe- 
tition of sands, sandstones, shales, and conglomerates!, arranged 
without any regular sequence. 

Between Pagee and Blowing pdnts the joints are remarkaUy 
regular, dividing the sandstones into cub^dal blocks and pre- 
senting the appearance of natural masonry. The conglomerates 
contain large rounded boulders of more ancient rooks ; the irre- 
gularity of these coarse conglomerates is well seen at Point Hal- 
daue near Port Maria, where an ordinary sandstone becomea 
rapidly transformed in its seaward exteuMon into a promiacoous 
assemblage of large pebbles, many of which are six to dght 
inches in diameter. Ijfads conglomerate well repays long exami- 
nation, and is indeed the most interesting rock found in this 
parish, both on account of the variety and diversified origin of 
the constituent boulders, and also from having yielded by far the 
best collection of fossil remains for determining the true geological 
position of the group. 

Amongst the induded fragments are many spedmens of gneiss 
and crystalline slates, rocks of which no trace either in sitii or 
otherwise had hitherto been detected in Jamaica; also a fine 
grained species of granite to which nothing analogous has been 
noticed in the iskmd ; agsdn, grey quartziferous porphyry (rare 
in Jamaica) with crystals of vitreous felspar, the parent rock 
still existing on the coast near Carleton bay. Very numerous 
examples of highly compact grey, blue, or blackish limestone, 
usually containing fossils partfy obliterated, many of which are 
referable to genera of the family Hippurites, and one (Barrettia 
monilifera) is known to occur in sitfi in the parish of Portland ; 
with these curious fossils are also associated, sometimes in the same 
blocks other cretaceous genera. In this unique collection are many 
instances of rocks which have totally disappeared from the surface 
of Jamaica; but must have existed during former epochs, either 
among the formations of this country or in adjacent land that has 
since been destroyed. 

The upper part of the group is distinguished by the prepon- 
derance of blue shales, and it has been found convenient to indi- 
cate this division by a lighter colour on the Geological Map. 

In Carleton Bay where the sandstones are in apposition with 
the old conglomerate group, the unconformity is at once apparent 
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from the widely diBferent strike, and the much higher angle of dip 
of the inferior or conglomerate series. Along the coast the incli- 
nation of the sandstone formation is nsuallj moderate, but on the 
southern base of the littoral range great disturbances and variations 
of dip occur* 

We have no satisfactory data for estimating the thickness ; but 
from the elevation of Pimento hill and the dips of the strata 
cannot assign a magnitude of less than 1,200 feet. 

Without discussing the general question of the precise geolo- 
gical horizon occupi^ by this formation, it may be sufficient to 
state that a comparison of the fossil contents would tend to place 
it in the lower tertiary epoch. 

Conglomerate Formation. 

This series is developed in two distinct areas, viz., between 
Hazard and the Bio Novo ; and secondly, on the coast near 
Carleton ; at the latter locality the purple colour so characteristic 
in Metcalfe and St. Andrew is replaced by a lighter yellowish 
shade. The shales are also absent, the formation consisting of 
beds of fine and coarse boulders and pebbles with very little 
cement, but stiD highly cohesive and thoroughly indurated. The 
included fragments comprise especially a great variety of altered 
semi-crystalline rocks, evidently derived from partially metamor- 
phosed stratified deposits, and often exhibiting vivid coloration. 
A sort of banded jasper and quartzitic masses with traces of 
lamination are partioi]darly numerous, and must originally have 
existed as shales and sandstones. 

Amongst the remaining specimens are dense mixtures of argil- 
laceous and siliceous rocks in which all stratified structure 
is obliterated; many large boulders of compact and crystalline 
limestone of grey, blue, and purple shades, with traces of fossils 
and finally igneous rocks, such as syenite, porphyry, &c. On the 
whole this collection resembles the rocks of the altered zones of 
strata adjacent to the dykes of syenite in the upper Yallahs river 
and Blue Mountain ridge rather than any of the other formations 
of Jamaica. 

The mass of conglomerate near the Bio Novo consists of the 
usual igneous rocks and ancient fossilliferous limestones. It is 
inunediatelv subjacent to the white marl, and consequentiy the 
sandstone formation does not exist at that locality. 

Cretaceous Group* 

This series is only very sHghtiy developed and consists merely 
in the prolongation of a small part of the formation from St. 
Thomas-in-the-Vale, near KnoUis river. 

In reference to the large isolated blocks of blue limestone 
occurring near Pembroke Hall and other parts of the Rio Novo 
valley, we would remark that if derived from the cretaceous 
deposits of St. Thomas-in-the-Vale, which seems the most likely 
supposition, they were probably located at their present site 

\7. 
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before the deposition of the strata furming Uie iiiternosing ridge 
of Guy'e Hill, and tlierefiire not later than the mid-tertiary age; 
otherwise it would be difficult to account for their actual poeition 
with the existing physical form of the country. Removed from 
the parent rock, perhaps by marine action, then induded in eub- 
fequent deposits and finally uncovered by the dusintegration of 
the more recent and softer containing etrati. 

Igneous Formation. 

A small area of this description of rock exista in the south-enst 
corner of this parish, and is in connexion with the mnch larg;er 
development of igneous formation in St. Thomas-in-the-Vale and 
Metcalfe, as described in the reports on those pariahes. 

Between Carleton and Blowing Point we meet with a species 
of porphyry usually of a light grey or yellowish base, with white 
glassy crystals of felspar and numerous granules of quartz. The 
matnx is easily removed by the action of the spray of the sea, 
leaving the quartz and the felspar prmecting from the rock. 
Quartziferous porphyries are so rare in Jamaica, that this occur- 
rence possesses a special interest. Where the sandstone formation 
is deposited on this porphyry chemical reaction bos operated at 
the junction, resulting in singular mixtures of igneous and sedi- 
mentary eleinentj*. 

The stratified beds are in undisturbed contact and have 
evidently originated subsequent to the eruption of the porphyry ; 
and as the latter does not occur in the conglomerate at Carleton 
its ejection nt the surface was probably one of the phenomena 
occurring in the interval between the deposition of the sandetone 
and that of the conglomerate formations. 

Economic Geologt. 

The alluviuuj as usual has attracted the sugar cultivator, but 
the estates are not entirely confined to the valleys. As the 
alluvial soils contain more calcareous matter than in Metcalfe 
and generally towai-ds the east, they yield a larger return, often 
exceeding two hogsheads per acre. 

Around Whitehall and Ballards valley especially, favourable 
results have been obtained. The long transverse valleys of the 
western section of the parish have also been devoted to the cane ; 
but the drier and more gravelly nature of the soil has induced the 
abandonmeat of many of the interior estates. 

The calcareous marl strata afford soils of the fineat deaciiption, 
consisting of a rather heavy argillaceous matrix of great depth, 
with a certain per-centage of csdcnreous carbonized matter, and 
of a blackish colour from the intermixture of vegetable matter. 

This variety of soil from its interior position is chiefly culti- 
vated by the small settlers, and everywhere with great advantage, 
as apparent over the whole district from the Metcalfe boundary to 
Guy's HilL 

The sandstone formation, as observed in the littoral range, is 
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mote variable in its soils^ some are inferior^ bat others are appre- 
ciated for the raising of provisions. 

The white limestone formation is usually covered with forest 
where rocky, or where only a scanty soil exists; in other locali- 
ties, as at Castlemaine and near St. Ann, it is occupied by 
beautiful pens, and is well calculated for pasture land. 

The genend depth of the soil and difficulty of constructing 
ffood roads has always rendered the transport of produce expensive, 
hence large tracts of land have never been cultivated or long 
since abandoned. 

Building Stone. 

Houses in country districts are usuallv built of timber, but 
there are many purposes for which stone is valuable in construc- 
tions, especially where solidity and duration are required, as in 
the works of estates, also for bridges and other public structures. 

The sandstone formation usuallv contains granular strata of 
small pebbles or rather fine conglomerates, moderately consoli- 
dated, and admitting of easy chiselling. This is a very useful 
material and has been employed for bmlding the better class of 
dwellings, such as Pimento ELill and on other estates. 

The calcareous marl comprises many beds of sufficient indura- 
tion and cohesion for' constructive purposes, and easily quarried, 
has been extensively employed for estate buildings in nearly every 
part of the parish ; some of the old breeze mills are fine examples 
of tbb style of construction^ and of the adaptibility of this material 
to such purposes. 

The granular strata of this series existing at Carron Hall and 
employed in the chapel at that locality, are tSso readily worked. 

The coast limestone would be useful where the transport is not 
too distant, but a tendency to split irregularly renders it less 
applicable than the rocks previously described. 

The white limestone is often hard and aflected by hollows, 
circumstances which interfere with the facility of properly 
dressing the rock ; it is, howevei^, employed where more desirable 
stone IS not at hand. The great utility of this material for 
forming the boundary walls of the pastures is universally known 
and adopted. 

Road Material. 

In no part of Jamiuca are the roads in so deplorable a condition 
as in this parish, with the exception of the adjacent part of Met- 
calfe ; a single shower is sometimes sufficient to render them 
almost impassable for days, especially in the district occupied 
by the sandstone formation, on account of the loose deep soU 
resulting from the disintegration of the strata, and the want of 
suitable madacamizing material in that immediate locality. 
Nothing but a thorough renovation will ever suffice to place the 
roads of the eastern division of the parish in a satisfactory 
state as means of communication. The fiint and soft sandstone 
usually applied are totally unfit for the purpose: the latter is 
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immediately pnlveriaed, and the former, though hard, u haM^ 
and readily splinters under the heavy traffic or is foroed into tho 
yielding surfaoe of the road. The compact limestone, whether of 
the marl or white Imestone fozmationBy oonstitutes 1^ far tin 
most tenadousand best material, and if abundantly and jncBoiooalj 
applied would form excellent roads of the reqiusite solidity. The 
objeotion to this material naturally connsta in the einense of 
transporting the stone firom the quairiea to the Tariooa localitiea 
where it nught be reqiuied. 

The limestones are so widely distributed over the paiiah that 
the distance of removing the stone would in no case be great ; but 
whatever the original outlay^ eventual economy would be 
certain to result^ irailat the increased fiualifies for locomotion and 
transport must confer great advantages on the districts in 
question* 



GEOLOGICAL BBPOBT ON THE PABISH OF ST. 
THOMAS-IN-THE-VALR—By Jamxb Q. Sawkhis and 
G. P. Wau^~1863. 

FHTSIOAL FBATUBB8. 

The special arrangement of the surfiftce of this district has 
arrested the attention of every person of intelligence. Most 
descriptions of Jamaica^ whether of a scientific nature like that of 
De la Beche^ or merely casual notes of the passing traveller, refer 
to this great cavity or vale surrounded by lofty hills, and sug^st a 
parallel, with the condition of a former lake, an idea which is 
strengthened from the circumstance of the only exit for the water 
consisting of a long, very narrow, and deep ravine, confined by 
precipitous banks, the passage through wmch is known as the 
<^Bog Walk." Though inferior to the grand passes which tra- 
verse many mountain chains, yet this fine gorge well deserves the 
admiration expressed equally by natives and strangers. It is also 
in the district of St Thomas-in-the-Vale that tiie lowlands are 
often concealed by those beautiful white mists which, when viewed 
from the adjacent eminences, invest the scene with such a charming 
effect. But the whole of the parish is not comprised in the above 
particular conformation. On the extreme east (between Goffe 
and Harker's Hall) we have that constant alternation of ridge and 
hollow which occupies a more extended surface in the adjacent 
part of St. Andrew. On the west of this region the Goffe range 
ascends to 1,800 or 2,000 feet, trending north and south, and is 
succeeded by a mountainous broken country, then by the calca- 
reous ridge from Dove Hall to Mount Olive, forming the eastern 
limit of the great hollow. This cavity is by no means so regular 
as might be supposed from distant observation. The surface for 
the most part consists of undulating swelling land, varying from 
300 to 600 feet elevation. The lowest part of the depression 
seems to Include the area from Sterling Castle to Wallens, and 
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thence through Linstead to Shenton.. North of this area the 
surface rises rapidly^ attaining about 800 feet at the base of the 
hills, which form an almost enclosing circle, consisting of several 
Batuxai ranges, viz., a great limestone ridge trending along the 
southern border, dividing this firom the parishes of St Catherine 
and St John, and elevated above 2,000 feet (Lunan Hill, 2,280 
feet) ; next the great mass of Moimt Diablo, separating part of 
St John and St. Ann, attaining 3,050 feet ; also a lofty serrated 
ridge, constituting the northern boundary dividing from St Ann, 
averaging 2,700 to 2,800 feet high, and extending from Charle- 
mount to Berkshire HalL Thence to Mount Olive is a more 
irregular hilly part in which no particular direction of ridge can be 
distinguished, much broken by deep gullies and precipitous ravines, 
and the summits at Guy's Hill rising to 2,000 feet. From these 
hiUs a powerful rid^e originates, which, passing by Crawle, ter- 
minates near the parish church, and dividmg the lowland into two 
unequal areas. Such are the main outUnes of the surface, many 
minor ridges and inequalities cannot of course be described. 

BlVEBS. 

Four principal rivers traverse the parish, the Rio Magno and 
Bio d'Oro, running south, the Black Biver to the east, and the 
Bio Pedro to the west ; the latter stream abo flows for a mile 
between Harker's Hall and Dove Hall through a gorge resembling 
the Boff Walk, and resulting from the passage of the limestone 
across the hollow in which that river is situated. Near the junc- 
tion of these streams at Shenton there is a considerable area of 
flat land extending in one direction to Dove Hall, in another to 
Mount Olive ; on the Black Biver there is scarcely any level 
above Bybrook, that stream flowing in a deep channel far below 
the surrace of the surrounding land ; on its tributary, the Bio 
Magno, the flats are continuous as far as Wallens. 

We have already alluded to the speculations hazarded respect- 
ing the former lacustrine condition of a great part of this parish. 
It may be observed that such an idea is favoured by the existence 
of terraces in the alluvium near the Bio d'Oro and the Bio Pedro, 
which terraces probably indicate successive levels in the retirement 
of the waters. 

The gorges above described may have received their flnal form 
by the action of the waters for ages in escaping from the lakes, 
but their origin was probably long anterior, and due to the 
mechanical fractures accompanying the elevation of the ranges, 
since the strata seem to have been extensively disturbed and 
broken at those localities where the gorges occinr. 

Descbiptive Geology. 

We have in this district a more limited range of formations to 
consider than in the north side parishes of Metcalfe and St Mary. 
Calcareous and igneous rocks prevail ; the variations from these 
types are of very subordinate development 
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TfaiB fbrmatioiii, m nmialy 10 duofly ezfaibitod .near the riven ; 
the burgeflt extenooii oooan eroond their jonction at Sh e n tOD » from 
whence several brandiee oripnatey fidlowmg the direotion of the 
vallevB. The aUuviai nlama are abnoet exduttvdy oompoaed 0^ 
d^bns of porphyry, diorite and aimihur rooks, onoe the Iwneatone 
fragments on aooonnt of their solobiUtv in acidnkied waters, are 
rardy tnmqxirted to any distanoe, Tne igneous detrital on the 
oontraiy may be oonveyed over a great extent of ooontry ; fiur 
instance, the pebbles and fragments in the Uaok Biver are 
derived from igneous rooks in the western part of Sk Jcfant the 
disintegrated matmai of which is first transported aoroas the 
Luidas Yale, then thrragh the subterranean fissures of the lioie- 
stone ridge separatinff St Thomas-in4he-Yale and St John ; and 
finally issuinff from the oavem at Biver Head is distributed akog 
the course ^ the Black Biver. Simihuiy the rooks near Mount 
•Jubilee and KnoUis River, arriving after a long transport at the 
rodky sorge between Bio JiSMfpo and Wallens, are conveyed 
along uie ravine and deposited m the flats of New Works and 
BoseHalL 

Patches of alluvium axe also observed in some of the limestone 
or marl depressions where no water now exists^ and are due mther 
to former aqueous causes or to intermittent action of floods at the 
present time; much drift and many boulders are scattered over 
the inclined surface near Palm and Tredwavs, consisting of d^ris 
of the igneous rocks of the higher range. As this detritus is very 
partially dbtributedi the indications of its occurrence on the 
geological map arc limited to the depressions and channels where 
the appearance is more decided. 

fVhite Limestones atid White Limestone Marls. 

We propose a division in tUs formation, founded rather on 
physical than geological distinctions* Both sets of strata belong 
to one natural group, and contun the same series of fossil remains ; 
but, occupying different sections of the parish, and forming dis- 
tinct kinds of surface. A subformation, termed the limestone 
marl, may be conveniently introduced and first described. 

Limestone Marl — Nearly the whole of the depressions in the 
interior, and also some of the lower hills are formed of white 
chalky calcareous rock containing a certain proportion of argil- 
laceous matter, and, on decomposing, affording a clayey soil whicli 
is in many places characteristic of the undulating land of this 
parish. Beds of compact white or yellow limestone are associated 
with these marls, closely resembling the honeycomb rock, but of 
less thickness, the former would be more appropriately classed as 
members of that formation ; but their irregular dispersion over 
the whole district, frequently rising in isolated rocks above the 
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8ur£EiGe5 renders their complete separation even with the most 
detailed survey altogether impracticable.* 

ffhUe Limestone proper^ or Honeycomb Rock Group.- 

As already explained, we only distinguish this from the pre- 
ceding series for the convenience of delineation on the map, and a 
readier comprehension of the structure of the parish ; but do not 
reoc^ise geological or pal»ontological grounds for such separation. 
This sroup especially comprises great beds of white limestone of 
variable texture, compact, granular, or crystalline, often distin- 
guished by hollows and cavities resulting from the action of surface 
waters, and to which the application of the name honeycomb rock 
is due. Sometimes from an association of argillaceous material 
passing into coarse calcareous and earthy aggregations, presenting 
for the most part a very stony surface, affording but limited 
resources for cultivation, these strata are found constituting the 
greater portion of the steep and rocky calcareous ranges which 
on every side isolate St Thomas-in-the-Vale from the surrounding 
parishes. 

We have alluded to the difficulties encountered in arranging a 
sequence of the calcareous strata inter se, but it is easier to 
determine that they frequently overlay blue and dark shales and 
clays containing gypsum and carbonaceous matter; and this 
occurrence is sufficiently persistent to entitle those beds to be 
r^arded as the natural base of the group. One or two particalars 
rektive to the series require a brief notice. Great dynamical 
disturbances affecting the surface of the island, and resulting in 
the elevation of former coral reefs and calcareous deposits into 
the lofty ridges of this region, have naturally left evidences of 
accompanying mechanical violence. The great gorges, through 
which the waters are discharged, probably originated in fractures 
occasioned by such disturbances; but it is more particularly 
those numerous small channels and subterranean passages which 
we will now proceed to consider. 

The ancient cracks or rents, under the influence of percolating 
and flowing acidulated waters, become gradually enlarged, afibrd- 
ing space for the passage of considerable bodies of water and 
communicating with river beds, eventually engulf entire streams 
which are subsequently discharged at some lower part of their 
course, or at some quite distinct locality. 

Many instances of this occur in the " sinks " and consequent 
springs which emit water of great purity. The Kio Magno 
sinks in this way about a mile below the pen of that name, and 
rises again in the river bed at some distance below. The mill of 
Mount Olive estate was worked by the water issuing from a 



* It does not admit of demonstratioii that the marls are referable to any special 
homon or occupy a definite zone in the great calcareous series. The nature of Uie 
rocks deposited during that era seems to have yaried in different parts of die area 
under formation, and no general order of succession can be established ; the pro- 
duction of the marls, governed perhaps by accidental circumstances, are located in 
uncertain positions. 



140 GBOLOGT OV JTAIIAICA. 

00016 looolHief^ however, tolenble reeults are obtuned, and, OBoe 
it is 0afficiendj|r loose to admit of {dooghin^ aflhrds advant aw a 
tor sugar onltiTatioii. Most of tm estates are located im Ae 
difiSsrent alluvial flats, as shown by Aeir position on the geolo- 
gical map. It is impracticable to indicate the soils, as on eveiy 
estate variations occur according to the distribution of the finer and 
coarser detritus. 

The limestone mail, covering a large part of the parish, is eaoly 
distinguished by the regular waving BwAee, and seems to afford 
two leading ty]^ of soil, vi&, a lightish thin description travers- 
ing in smafi strips the second variety, which largely predominates, 
aid consists of heavy sensually red day. This latter soil often 
forms the skqws near the eupv estates, and is cultivated, but not 
successfully, bdng rather difficult to till. The surfiuse is diatin* 
guished by thin grass savannah, with occasional clumps of trees, 
especially where subordinate layers of compact limestone prenuL 

The earthy covering of the Honeycomb rock is often very 
defident, and cultiviition impractioable, a scanty soil in the hdlow 
of die rock alone aflbrding a footing to plants ; but the fine 
forest growth almost everywhere diancterizing this fimnatiaaL 
eviflknces the natural fertility of the soil, whicm, where otronuH 
stances permit its acontnulation, is valuable for the raising of com 
and many exhaustive roots. 

Around Cbarlemount, where the limestone is disposed so as to 
afford an undulatiDff suiface, and the hollows are fill^ with secU- 
ment, whilst on ihe declivities the crevices of the strata and 
cavities between the detached masses of rock contain an earthy 
deposit, sufficing for the support of abundant grasses, an illustra* 
tion is afforded of the fine pastures distinguishing the swells and 
depressions of the exclusively calcareous peurishes of St Ann and 
Manchester. 

With respect to the cretaceous limestone, whei*e existing en 
masse but little cultivation is applicable; when broken up or 
associated with friable strata it affi)rd8 patches of excellent soil. 

The fertility of the igneous formation is irregular ; on the ridges 
and prominent spurs the soil is poor, supporting coarse grasses or 
ferns, but is cultivated in the hollows and ravines. Many settle- 
ments exist from Guys Hill by Mount Jubilee to Bio Magno ; but 
the fertility is there much enhanced by the disintegrated blue 
limestone so generally scattered over the surface. 

Jftoad Materials, 

There is no neceesity for any detail on this subject, since the 
white mnrl and limestone so freely accessible in almost every 
quarter of the parish provides an excellent material, and is applied 
to all the principal roads. Near the Rio d'Oro the porphyry 
gravel from the river has been employed, and is perhaps a cheaper 
method of metalling for that locality, but does not form so smooth 
and firm a surface as the marl. The blue limestone is certainly 
the best material since it is very compact, and above all possesses 
great toughness, a most valuable quality for macadamizing, but 
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more difficult to work than the ordinary limestone^ and the trans- 
port being distant its utilization would be attended with additional 
expense. 

Building Stone. 

The white limestone so often mentioned answers most require- 
ments for the construction of buildings that would repay its 
employment^ and is durable ; it is also useful in erecting the stone 
fences of the pastures on the Pens^ situated in calcareous districts. 

Sulphate of Baryta. 

This is a substance employed in certain manufacturing pro- 
ceases. It occurs in tolerable abundance in the form of veins in 
the igneous rocks, and has been observed in the cuttings of the 
road leading from Berkshire Hall to Guys Hill, and is also dis- 
persed over the adjacent region. 

Copper Minerals. 

These minerals are very generally disseminated in the joints 
and fissures of the igneous rock, often as mere stains without any 
indications of a deposit in quantity. At Mount Recovery in the 
south-east comer of this parish there is a semblance of a mineral 
sone. A prominent boss covered with vegetation distinct from 
that of the adjacent surfiu^ and marked with green cupriferous 
stains, is observed ranging 10^ to 20^ north of west and south of 
east. On examination the mineralized rock is found to be several 
yards in breadth, composed of a highly siliceous matrix, with a 
small proportion of copper pyrites, partially transformed into 
carbonate of copper. This is a powerful joint or natural fissure 
and probably thins out and vanishes in depth, as is so frequently 
the case with this rock. Many other cupriferous localities are 
known, as Goffe, Newport, Golden Grove, &c., but having in the 
report on Metcalfe discussed the economic bearings of this question 
we must refer to that article, since the metalliferous deposits in 
both parishes conform (with a certain variation of detail) to the 
same general conditions. 



GEOLOGICAL REPORT ON THE PARISH OP ST. 
DOROTHY.— By James G. Sawkins.— 1864. 

Boundaries. 

This parish on the east is divided from St. Catherine by the 
Black river, and a range of hills that trend nearly due north con- 
necting with Juan de Bolns mountain. The northern boundary 
line is less regular ; separating from the line of St Catherine's at 
a point of the precipitous limestone cliffs near the lagoon at Spring 
Garden in a north-west direction to the junction of the " World's 
End Gulley *' with St. Faith's river, following its course to Browns' 
Hall, which is situated on another ridge of Juan de Bolas moun- 
tain that divides the waters which run east from those that run 
west and south ; about two miles north of Brown's Hall it descends 
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in a Houtli-west <lircction to the eastern tributary of tlie Rock 
rirer ; then ag^n to the north-west touching the Black river of 
Clarendon at ClifFord's, then south to Provost, and south-east up 
the ridge to Ballarda where it joins the western boundary. 

Physical Features. 

Plaint, — An inclined plain extends from the coast inland ae fiir 
Dortli as the Ingoon to the east of Spring Garden, extending a ^hort 
distance to the north of the springs, then expanding on to tho 
soath-west, along tlie base of the limestone hills down to the 
church ; then turning to the north-west to Colbeck, and extending 
west of Bower's Galley to the Clarendon river, thence to the 
coast. 

Hills and Mountaim. 

The highest point in tliis parish is 2,146 feet above the sea near 
Blue Hole, where there are two ridges descending from Juan de 
Bolas mountajo, tlie one in a south, the other in a south-east 
direction, which form tho mountainous confines of this parish. 
Between tliese two ridges there is a valley through wluch the 
Plantain river or Bower b tiuLy runs. This valley is very narrow, 
and as the slopes of the ridges on each side are very steep tha 
accumulated dlbris covers the surface to a great depth, concealing 
the lower rocks. Approaching Coco Walk this volley expands to 
the east until the river strikes the white limestone that connects 
with the eastern ridge, and trends south towards the Old Harbour 



Riven. 

The PUntain river has no lees than 17 tributaries from the two 
ridges that confine H, yet when it reaches the alluvium below 
Ctdbeok it sinks, and its channel is called Bower's Gully, which is 
generally dry bdbre reaching the vicinity of Old Harbour. 

A great portion of the St. Faith's river after uniting with the 
"World's End Gully is lost from the same canses. The BUck river, 
wluch takes its rise at Spring Garden and the Bc^, has never 
been known otherwise than a constant running stream. 

At Spring Grarden there are three springs issuing in close 
proximity to each other ; two of these becotne miUr^ white after 
rain from the quantity of lime held in suBpeasion by the water. 
The third, however, is always clear, and has never presented any 
change in quantity or crystalline clearness. These springs form 
a large lagoon extending over two miles at the junction of the 
white limestone with the alluvium. The water flowing from the 
lagoon joins two other small nvulets and then takes the name of 
Black river, which after meandering through the alluvial plun 
issues into the sea north-east of Goat island. 

DEBCBiprrvE Geology. 
Alluvium. 
Alluvium comprises nearly one-half of the area of this parish, 
extending from the lagoon at Spring GUrden to the parish church 
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to the south-west, thence to the north-west as far as Colbecks, 
then turning south along the line of parish^ dividing it from 
Clarendon to the coasts where a great portion becomes submarine^ 
forming extensive morasses^ which hj the action of the waves 
throwing up silt and sand^ form a barrier assisted by an abundance 
of mangrove trees, the peculiar roots of which are so eminently 
calculated for the detention of sedimentary deposits. 

From the amount of gravel, sand, and clay deposited on the 
bank extending from the two ridges through which the Plaintain 
river runs, it is evident that the stream has cut out its present 
bed long since the upper alluvium was deposited. The gravel is 
chiefly composed of pebbles from the igneous rocks of Juan de 
Bolas mountain with very little white Umestone, the sands and 
gravel are comminuted portions of the same rocks. The thickness 
of these beds a little north of Old Harbour Market attains to 
noiany feet 

White Limestone, 

This rook covers a less portion of the parish than the alluvium, 
but more than the altered stratified, and igneous rocks. The 
limestone formation extends from the eastern part of Spring 
Garden lagoon, where it forms high and picturesque clifis encom- 
passing the north side of the springs, and beautiful meadow lands 
of Spring Garden Pen ; then it trends to the southward with 
occasional indentations and outliers until it reaches the church, 
where it is not more than 50 feet above the level of the plain ; 
from this point it diverges N.N.W., rising gradually to the height 
of 200 feet, with a very irregular surface as far *as the parish line 
or St. Faith's river, where it presents hi^h broken cliffs and 
precipitous declivities too rugged for cultivation or the habitat of 
man. 

To the south of Coco Walk the white limestone lies imme- 
diately in contact with the yellow limestone and fossiliferous beds ; 
here some of the fossils were obtained that will assist so much 
the determination of that point on which such a difference of 
opinion at present exists among paleontologists respecting the age 
of this formation in Jamaica. 

There is a depression in the white limestone between the two 
ridges south of Coco Walk, through which the Plaintain river 
escapes from its mountainous confines over the falls between that 
place and Colbeck, and from which the white limestone trends to 
the north into the parish of Clarendon. 

Near the Old Harbour Market the limestone that is found 
scattered in and on the alluvium is fossiliferous, most probably 
brought down from above the falls near the junction of the yellow 
limestone. 

Yellaio Limestone. 

This formation appears always below the white limestone. Just 
above Coco Walk on the western side of Plaintain river there is a 
rivulet which appears to run on the dividing line between the 
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yellow limc^'lonc and the eruptive rocka. The bed of this rivulet , 
and the s^Iopcs of the hill to the west are covered with blocke of 
fotwiliferous yellow limestone very compact imd suticeptible of 6oe I 
polieli ; below the old works a level ploia extende on tlie east of ] 
the river, on which some large pieces with flat surfaces were ! 
observed full of fossil remains. A little north of the great house 
al Coco WhIU this limestone appears to rise over the hill on the 
west) and w soon lost below the debris of the higher land. 

Altered Stratified, and Iijneoui Rocks, 

The altered stratified, and igneous rocks occupy that portion 
of St. Dorothy which comprises the two ridges of the Juan de 
Bolas mountains on the east and west of the .Plaintain river (of 
Robertson's map). These rivers are traversed from uouth-east to 
north-west by dykes of grey porphyry with small crystals of fel- 
spar, and not uiifrequenily with iron pyrites ; these dykes croaa 
the ridges occaaionolly, but they do no not appear to be in any 
way connected \vith the causes that gave form to the ridge. 

Tlie beds that come in contact with these intrusive dykes he- 
ooiiiQ indurated according to their proximity to it, and as tliey 
recede they appear to retain more of their original soft and friable 
chiiracter. Conglomerate beds that are interstratified with them 
become Tory much indurated, and the pebbles are often so much 
injured as to render it impossible to extract them entire. 

The purple shales appear to have thinned out very much in 
thia valley as well as the conglomerates that occur with them. 

No beds of the cretaceous limestone were observed in any 
portion of the valley. In almost every rock the lines of stratifi- 
cation may be detected, varying only in character according to 
the original nature of their components of sand or clay, prior to 
the metamorphic action under «hich they have undergone. 

The igneous rocks ai-e those that form the dykes, but they 
generally contain a larger amount of felspar than quartz, mica, 
or hornblende, and although crystalline, tney have not the com- 
pactness or hardness of granite near the surface. Occasionally 
veins of hornblende nearly an inch in widtii have been observed 
in loose fn^mcnts of this rock found cm the plajns. This rock is 
not extensively exposed north of Ballard's Gate, between that 
place and a etream that runs from Blue Hole, where it is much 
decomposed on the surface. 

Goat Island. 
Goat island cornea within the jurisdiction of this parish. The 
highest point is supposed to be 130 feet above the sea; it ta 
composed princimlly of the white limestone formation, so also ia 
the adjacent " Dead Man's island," but both have a coveriugof 
alluvium on the north-western portion of their otherwise thidily 
wooded and uneven surface. 
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GEOLOGICAL REPORT ON THE PARISH OP ST. 
CATHERINE. — By Arthur Lennox, F.G.&, F.E.S. 
Surveyed in 1864. 

Introductory Remarks, 

The pariflli of St Catherine is of an oval or elliptical shape, its 
axis major running N.N.E. and S.S.W. Its greatest length is 
from its junction with the parishes of St Andrew and St Thomas- 
in-the-Yale on the north-east, to Cabarita point which forms its 
extreme southern and western extremity ; measured in a straight 
line this distance is 18 miles 1»408 yards. Its extreme breadth 
is from its junction with the parishes of St. John and St Dorothy 
to the coast line at Healthshire bay, a distance of 1 1 miles 1,584 
yards. Taking everything into account the area of St. Catherine's 
may be estimated at 180 square miles. It is almost entirely 
uncultivated. Physically, however, it is well marked. The 
changes which have occurred in geological time have stamped 
their features indelibly on the surface of the country. The 
parish of St Catherine may be viewed on the large scale as 

Crt of a vast and persistent limestone formation, much of which 
8 been subsequently removed by denudation, and a laige alluvial 
plain deposited on its denuded and upturned edges and sides. 
Commencing on the north, the limestone forming the continuation 
of part of the high lands of St. Thomas-in-the-Vale, spreads out 
continuously to the east and west, covering an area of about 52 
square miles. 

The alluvial deposit of the pliun of Liguanea is continued in 
St. Catherine, occupying fully one half of its area, getting thinner 
to the westward, but again expanding in the parish of St. 
Dorothy. In the south the limestone is met with stretching 
away persistently to the sea. The tract of land north of the 
alluvial plain is more elevated than that occupied by the tertiary 
limestone to the south of the parish, which consists in general of 
undulating, and in many cases, softer strata. 

The geological formations comprised in the parish of St 
Catherine are as follows : — 

1st Granite and syenite of tertiary age. 
2nd. White limestone of miocene age. 
3rd. Alluvium and drift of post-tertiary age. 
4th. Marine debris. 
These formations will be noticed in ascending order, com- 
mencing with the granite or older known plutonic rock in the 
parish. 

Granite Formation of the North-east. 

The area occupied by granitic or other igneous rock in the 
parish of St Catherine is extremely inconsiderable, it being 

20073, K 
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merely a small comer of the great granitic formation that covers 
80 large an area in the parishes of St. Thomas-in-the-Vale and St 
Andrew. It occupies about 3000 square yards and consists for 
tlie most part of a hard grey granite^ here and there becoming 
syeftiticf, aYid appearing at its southern extremity to abut sharply 
against the adjacent tertiary limestone. There is nothing re- 
markable about its mineral structure or general appearance, and 
indeed hand specimens could not be distinguished from the same 
rock in Cornwall, Scotland, or the Hartz. 

With the exception of fragments and boulders in the drift, no 
other granite or syenite has been seen in the parish. With regard 
to the age of this formation we are furnished with an observation 
of Mr. Sawkins, made in the course of his investigation of the 
structure of St Andrews, which seemed to that geok)gi:»t to 
indicate that it was formed at a period subsequent to the deposi- 
tion of the white limestone of other parts of St Catherine. In 
his paper in the Geological Journal, Mr. Sawkins observes, ** The 
granitic formation appears first in the parish of Port Royal 
piercing through the carbonaceous series, then west of the Hope 
river in the parish of St Andrew between the white limestone 
and conglomerate, it is consequently of tertiary age.** 
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White Limestone* 

The white limestone was first studied by Sir Henry de la B^he, 
In his memoir on the geology of eastern Jamaica he describes it 
at some length, and refers it to the tertiary or supracretaceoiis 
epoch, considering it equivalent to the Calcaire grossier of the 
Paris basin. It is the formation by far the most largely developed 
in the whole island, and occupies in St Catherine an area of 112 
square miles. 

Everywhere the white limestone is met with, its surface is full 
of inequalities, hence the name of " honeycomb rock " given to it 
by the inhabitants of the island generally. 

The general strike of the formation is nearly due east and west, 
the dip of the strata varying from about 10* to 30° to the S. and 
S.S. \V. over the greater part of the parish. In the extreme 
south however the rocks assume in many cases a position almost 
vertical. 

Commencing in the north-west at the gorge of the Rio Col)re, 
known as the ^*Bog Walk" several magnificent sections arc 
ob.served. About one mile south of the landslip on the river in the 
St Thonias-in-tbe-Vale road the bare cliffs rit^e to a considerable 
height, the strata here dipping gently to the south. Following the 
course of the river the limestone is seen as far as the wooden bridge 
about two miles north of the ** Angels." Here it tenninat'cs 
abruptly, descending to within a mile of the '* Angels*' where the 
alluvium is reached. Considerable difficulty was experienced in 
the mapping of these beds, their red marly nature in some places 
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seeming to warrant their being laid down as belonging to the 
limestone formation, whilst in other localities they had all the 
appearance of true alluvium. It is indeed probable that both 
these statements are partially correct^ and that the beds have been 
torn up in many cases and redeposited. Following the sinuosity 
of the river the limestone descends within 2^ mues of Spanish 
town where it trends away to the south-west, the point of its 
junction with the north-west extension, of the alluvial plsdn being 
identical with the spot where the St John's Wood passes the 
western boundary of the parish of St Catherine. 

The whole northern boundary of the parish is also defined by 
vast breadths of the same compact limestone. At a point 
1056 yards from the junction of the parishes of St Catherine 
and St Andrews on the north-east the granite formation formerly 
mentioned crosses the limestone, abutting sharply against it 

The best section showing their junction may be observed by 
travelling along the road from Highgate to the eastward, where 
after following the limestone for a considerable time the observer 
is rewarded by the sudden appearance of a new formation, usher- 
ing in an entirely distinct set of physical features. From the 
entire absence of pens and dwelling places of all sorts, it is ex- 
tremely difficult to define the exact position of the junction of the 
two on the road ; but for the benefit of future enquirers it may 
be stated that the point of contact of the altered limestone, 
syenite, and granite is a few yards below the crest of the hill on 
the extreme northern boundary of St. Catherine. Thus it appears 
to an observer standing on the summit of the limestone e8car[)mcnt 
and looking along the northern boundary line of St Catherine to 
the westward, that the rocks on the right hand forming the high 
lands of St Hiomas-in-the-Yale in its south-eastern extremity 
consist chiefly of granite and other allied plutonic rocks, whilst 
on the left the vast limestone formation stretches away to the 
south till lost to view in the midst of the dense vegetation which 
everywhere covers it, and obscures its relations to the alluvial 
plain. 

The white limestone formation everywhere at its junction with 
the igneous rock in St Catherine is highly altered, and in some 
cases so completely metamorphosed as to be entirely different from 
the ordinary type of limestone. From what has been said in the 
chapter on •* granite," it appears that the granite of St Thomas- 
in-tlie-Vale is certainly posterior in date to the deposition of the 
white limestone formation. About a quarter of a mile from the 
** Angels,** in a northerly direction a somewhat interesting outlier 
of the limestone is met with : it is much softer than any other in 
the parish, but as yet has yielded no fossils. In many places it is 
rapidly undergoing disintegration and the soft crumbly mass is 
partially decomposed, giving rise to the red clay so common 
throughout the island. This red clay is very unequally distributed 
throughout the parish, it being as a rule absent in the mountainous 
regions, but almost universally present in the lowlands, filling up 
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the interstices and denuded portions oF the white limestonej and 
occasionally forming large masses, in some cases as much as eight 
feet in vertical thickness. A fine example of this may be seen in 
the adjacent parish of St John, about a mile to the westward of if s 
junction with St. Catherine's on the St John's road. The road here 
after making a gentle ascent to the westward, cuts through a 
large mass of the red clay exposing fine sections on both sidea. 
It is impossible to give any exact line of demarcation for the 
limits of the clay and undecomposed limestone ; but it may be 
broadly stated that a line running eajt and west, passing through 
the '^ block houses " would divide tlie limestone formation in such 
a manner. To the north it would be found more hard and com- 
pact, while as far as Spanish town to the south, great disinte- 
gration is continually going on, and the deposition of the marl 
would be observed. Although the hills are not of such an eleva- 
tion as the highlands adjoining St Thomas-in-the-Yale in the 
north, the southern portion of the great limestone formation pre* 
sents few level spaces of any extent. 

I^csides the outlier of limestone there are many small bosses of 
the same rock to be met with in the northern portion of the 
alluvial plain. None, however, are of very great importance, 
the largest occurring immediately south of the railway on the 
Port Henderson road. It is nearly half a mile square though 
of somewhat irregular shape, and is with the exception of the ex- 
treme northern point covered by bush and herb. Exactly three 
niiloa due nouth of this outlier the main mass of the limestone 
appears whicli covers so large au area in the south. From this 
point it descends somewhat abruptly to the south-east, arching 
round again nearly due east and forming the southern boundary 
of the " Great Salt Pond.*' From thence after describing a 
rinuous course in a direction about S.S.W. it descends to the sea 
forming the southern portion of Healthshire Bay and continuing 
along the coast persistently to Mannatee Bay. In the south-west 
the same limestone appears running along in a south-westerly 
direction to within a mile of Galleon Harbour and continuing at 
that distance as far as Walker Bay where it tiu*ns suddenly to the 
cast, sweeping round in a curve till it joins the rock previously 
mentioned in Mannatee Bay. 

About two miles and a half to the south-east of Deanery occurs 
a most singular instance of denudation. Here the white lime- 
stone has been removed from an area measurins: half a mile in 
breadth by four miles in length. It is certainly somewhat singular 
if marine denudation has been tlie cause of its removal; on the 
other Iiand lluviatiie erosion seems equally incompetent to explain 
the phenomenon. Throughout the entire formation good strati- 
graphical sections are exceedingly scarce. Indeed the difficulty 
of obtaining any sections where the beddin;; is exposed at all 
cannot be over estimated. In the north of the parish of St. 
Catherine the dip is generally S.S.W. and from 5° to 15° or 
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even 20^; Bmall curves or undulations arc^ however, common 
enough. 

Along the coast line on the south, on the other hand, the lime- 
stone is much more elevated being in many cases ahnost vertical, 
in some entirely so, and having a persistent strike due east and 
west These features may be well studied along the coast about 
three-quarters of a mile to the south of Healthsbire Bay where the 
bedding is tolerably well exposed. There are yet two other 
masses of limestone in the parish which deserve a short notice : — 
the Port Henderson limestone, and the southern termination of 
the St. John's limestone occurring in the north-western portion 
of the parish where it joins St. Dorothy and St. John's. The former 
presents the same general features as the limestone in other parts 
of St. Catherine. It may be conveniently studied at the ^^ Apostle's 
Battery " where the strata dip to the south at an angle of about 
24^, and where fossil shells have been detected. The limestone 
to the north-west resembles it, but as yet no fossils have been 
discovered there. 

The white limestone of Jamaica appears to have been deposited 
slowly and steadily in the bed of a tranquil sea, during the 
period known to geologists as the mioccne. The comparatively 
little change in the lithology of tlie formation throughout its 
area wpuld seem to suggest that pretty nearly the same conditions 
obtained during its formation, for the red clay is evidently of 
later date. 

Alluviuai and Drift. 

The vast alluvial deposit, which stretches E.S.E. and W.N.W. 
through St. Catherines, occupying fully one-half of the entire 
parish is, as has been stated before, a continuation of the great 
alluvial plain of Liguanea, in St. Andrews. It presents the two 
following well marked sub-divisions : — 

1st A series of coarse sands, chiefly made up of minute frag- 
ments of limestone, and rocks of older date, often passing into 
marl and clay. 

2nd. A true drift, consisting of sand and gravel with rounded 
and semi-angular frs^ments of rocks of all ages. 

There is apparently no true sequence in the deposits, they are 
associated with the utmost irregularity, sometimes sections exposing 
alternations of the two, whilst in other localities the drift overlies 
invariably the sands, or vice verscL The best places where the 
deposits can be studied are found along the banks of the Bio 
Cobre, which for upwards of ten miles cuts through them, 
exposing fine sections. Immediately north of Spanish Town, on 
the southern bank of the river, withm a distance of a quarter of a 
mile of each other, both deposits can be observed. The gravel 
here contains the following travelled fragments : — 

1. Blackish red porphyry, probably from the igneous rocks of 
the nortL 
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2 A dark green porphyry (appears to have come from the Blue 

Mountain range). 

3. A black trap or greenstone, 

4. Granite and syenitic granite. 

5. Cretaceous altered rock. 

6. Kolled purple sbalesj probably from the St. Andrews moun- 

tains. 

7. White limestone. 

These fragments vary in size from an inch in circtmoference, to 
boulders of a foot or more. In all cases they seem to have 
travelled from the north and north-east, a fact easily explicable 
when we take into account the present physical geography of the 
country, and the position of its watersheds. Along the Old 
Harbour road the alluvium passes here and there into a clay, but 
it has as yet yielded no oi^anic remains different from the 
forms now inhabiting the same locality ; local variations however are 
common enough, as in the neighbourhood of Sir Brian Edwards* 
Pen, to the north of Spanish town, where in the space of a square 
mile, at least six types of mineral character may be met with. 
These are not, however, of sufficient importance to warrant an 
especial notice. In the southern half of the parish, the true 
alluvium is chiefly met with, the drift being as a rule absent. 
It resembles the deposits of the Rio Cobre, excepting where it 
pas8e8 into the formation described as " Marine debris." As to 
the thickness of the formation, it is known that the two deposits 
taken together cannot be less tlian about 64 feet in the centre of 
the plain — a fact ascertained from actual experiment. This is 
the greatest ascertained depth of alluvium in St. Catherines, 
but in many other places in the parish it attains a considerable 
thickness. 

Marine Debris. 

This deposit occupies a small area of St Catherine along the 
southern coast, and has been mapped as a separate deposit, on 
account of the obvious difference in its mode of formation to the 
alluvium and drift just described. 

Commencing at Green Bay it occupies a space of about a square 
mile. Along the coast to the south-east^ several patches are met 
with, but it is not till the neighbourhood of Coco Bay is reached, 
that it attninjA any development. Beginning about the centre of 
Mannatec Bay, it runs westward, enclosing an outlier of limestone 
about half a mile in length, till it is lost to view in the midst of 
the dense vegetation to the north of Walker Bay. 

This deposit consists entirely of the comminuted shells and 
fragments of shells of moUusca, which still Jive in the adjacent sea, 
the most common being the cockle (Cardium edule). 

Its thickness is unknown. In England analogous deposits are 
now forming. At a place called Shellnees, in the east of the 
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island of Sbeppey, the writer h informed by Mr. Hughes that a 
space measuring 1^ yards in length by about 200 yards in width^ 
is occupied exclusive by beds made up of comminuted shells, 
exactly as they occur in Jamaica. The deposit ii\ Sheppey has 
been ascertained to be at least 16 feet in thickness and has been 
evidently formed by the sea. Thus the formation of these deposits 
in Jamaica is easily explained. 

Explanation of Section accompanying this Report 

From the junction of the parishes of St Catherine and St John, 
(2 miles, 1,232 yards, north 51^ west of Spanish Town) across 
the parish of St Catherine to the sea in Green Bay, at a point 
exactly 1,056 yards, south 36^ west of "Apostle's Battery.'* 
This section commences with the white limestone of St John's, 
mssing over this formation in St Catherines for 1,056 yards. 
Then as follows : — 

Bfiles. Yards. 

Alluvium - 

Limestone ... 

Central alluvial plain 

Port Henderson limestone - 

Marine debris ... 



3 


1,050 





528 


3 


352 


1 


704 





345 



Length of the whde section 



- 9 704 



The following list, the combined labour of Messrs. Duncan, 
Barrett, Moore, and G-uppy, includes every species hitherto 
discovered in the Mioobnb rocks of Jamaica.* 

List of Mioceke Fossils. 



Codenterata, 

iVu'acyathus crassus (?)• 
Trochocyathus abnormalis. 
„ sp. 

„ obesus. 

Placocyatbus Barrettii. 
„ Costatus. 

„ Moorei. 

Flabellum exaratum. 
Placotrachus Sawkinsi. 
„ costatus. 

„ alveolus. 

AstroeinaB dendroidse. 
Thysanus excentricus. 

„ elegans. 
Antilia (Mortlivaltia) ponderosa. 

„ Wallii. 

FhyllocaBnia pediculata. 



Astrocoenia decapbylla. 
Columnastrsea Eyrei. 
C3rphastr89a costata. 
Aistraea (siderastraaa) grandis. 
Stylophora granulata. 
Alveopora dsedalaea. 
Porites regularis. 

Rhizopoda. 

Orbitoides Mantellii. 
„ dispansus. 
Nummulina Bamondi. 
Operculina complanata. 
Heterostogina depressa. 
Amphistegina vulgaris. 
Orbitolina vesicularis. 
Textularia Barettii. 
Alveolina sp. 



* This list is compiled from liie table attached to Appendix Y. Vide particulan. 
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MOLLUSGA. 

Fecien injoqaalis. 

ff exaspentufl. 
Chama ardnellA. 
Plaoona stniHMa. 
Cardiam lingna-leoniB. 

n i&coiiBpicieiiBi* 
Area i]UBqailAteralifl.j 
„ Noe. 
„ oonsobrina. 
Pectnncalos acntieoataflEUk 

„ pennaoeuB. 

Cardita scaMcosteta. 
Corbala rieta. 

„ Timinsa. 
Nemra coatellata. 
Yonus papbia. 

„ WoodwardiL 
Cjihenea carbasea. 

,f planivicta. 
Lncina Fennsylyanica. . 

G€Uteropoda. 

Bulla striata. 
Cassis sulcifera. 

,, monilifera. 
Cassidaria sublsevigata. 
Cancellaria Iffivesccns. 
yy Barret til. 

„ Moorci. 

Cerithium plebeium. 
„ gigantum. 
Columbclla ambigua. 
„ gradata. 

Conus planiliratus. 
,y solidus. 
„ stenostoma. 



Ccnos fftanoBOiialiii* 
mteratmctaa. 
graftilliiwiniMp 



19 



$9 



Cljroofltranui bicarinate* 

Dentaltum diarimHe, 

,Faaciolaria aeml-atri^iiu . 

Fnaiu HenddnL 

Latims infandibvliuk 

Marginella conifarmia. 

Malea eanmnu 

Mitrft HenekenL 

Morez Dooiiiigeiiris. 

Nadca mamm jilarifc . - . . 
phadaoeUoidQi* 
anbdanaa. 
f^ anlottliL 

Nerita Schmideliana, 

Neridiui WoodwardL 

OiiYtk reticnlarifl. 
ff hiapidnhu 

Penonft sinullmui. 

Pleorotonm oonaora. 
ff Tonuatmiu 
ly Barretti. 
,9 Jamaicense. 

Fbos Mooreii. 
„ elegans. 

Petaloooncbus sculpturatas. 

Ranella crassa. 

Solarimn quadriseriatam. 

Strombus biirons. 

Strombus pugilis. 

Turbo castaneus. 

Turritella tomata. 

Terebra sulcifera. 
„ insequalis. 

Typhis alatus. 

Vermetus papulosus. 

Nesera costeUata* 



GEOLOGICAL REPORT ON THE PARISH OF 
ST. JOHN.— By James G. Sawkins.— 1864. 

Boundaries. 

St. John 13 one of the few inland parishes in the island. It 
is bounded on the ease and south-east by St. Catherine, on the 
south and south-west by Clarendon, and on the north-east by St. 
Thoroas-in-the-Vale, another inland parisL 
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Physical Featubes. 

Hills and Mountains^ 

The features of this parish are hilly rather than mountainous^ 
the highest elevation attaining 2^728 feet above the sea. The 
trend of the mountains is parallel with those of the Blue Moun- 
tains, the general strike being north west and south-east. The 
Bed Hills rise gradually from the alluvial plain that extends from 
the coast to the south and south-east to the height of 500 feet, 
until they reach. Guanaboa Vale, which is a depression conveying 
the idea of its having been once a lake, the confines of which are 
formed by precipitous clifTd. This vale is about three miles in 
extent, and covered by the detrital brought down by the nume- 
rous streams on the southern slopes of the Juan de Bolas moun- 
tain, that unite near Mountain River Estate, and traverse a fissure 
west of Eetreat, forming the river called the " World's End Gully," 
which now flows on the western side of the Guanaboa Vale. On 
the eastern and south-eastern part of this Vale, are brger holes 
commonly called " Sinks,'" through which the surface water dis- 
appears during heavy rains* 

Rising from the Guanaboa Vale to Mount Kiver, a secondary 
elevation of 1,105 feet is attained. Here another depression 
occurs produced by the denudation of the altered and igneous 
rocks composing the mountain of Juan de Boks. After crossing 
the Mountain Kiver, and about one mile of alluvium) the ascent 
of that mountain commences and rises to Points Hill (2,031 feet), 
which is the highest point the white limestone formation has 
attained in the parish. 

Continuing on the road in a north-west direction about a mile, 
a gradual descent leads to Luidas Vale, a valley known as one of 
the most picturesque in the island. One of the most remarkable 
features in the Luidas Vale is the ingress and egress of the waters 
that flow through it, which will be described under the head of 
rivers. 

Juan de Bolas is the highest mountain in the parish. It was 
named after a celebrated Spanish chief, who fortified it with 
cannon, and maintained the position against his enemies a con- 
siderable time (see Sir B. Edwards' History of Jamaica). As all 
the surrounding land is subordinate in height, it commands a very 
extensive view of the eastern, southern, and western p»irt3 of the 
island. The formation of this mountain consists of altered 
stratified and igneous rocks, similar in many respects to those of 
the eastern parishes. 

Pleasant Hill is the next highest point in this parish. It lies 
N.N.W. of Juan de Bolas, and is connected with it by a very 
narrow ridge that divides the waters of the great Juan de Bolas 
river, which flows west into the parish of Clarendon from those of 
Murmuring brook, which passes north into Luidas Vale. This 
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hill on the north side is covered with limestone, but on the south 
and east the altered stratified and igneous rocks like those of Juan 
de Bolas rise to the surface ; from this in a north-west direction a 
ridge extends into the parish of St. Ann. 

From Point Hill, the limestone ridge which divides the Luidas 
Yale from St Thomas-in-the-Yale abo extends into St. Ann^s, 
connecting with Moimt Diablo. 

BrvEBS. 

Nearly all the rivers, rivulets, and brooks in St John take their 
rise in the mountain of Juan de Bolas, and find their way to the 
coast through open fissures or subterranean channels in the white 
limestone formation. Those on the south side of the mountain 
unite at Mountain river, which finds its way through a fissure, 
descending as rapids or cascades about 700 feet into the Guanaboa 
Yale; then coursing along the western side of it by Belmont 
gradually sinks beneath the limestone or flows throw a narrow 
gorge called the World's End Gully, which unites with that of the 
river St. Faith, a similar stream that rises near the south base of 
the altered rocks of Juan de Bolas, and their junction with the 
limestone formation. 

Salmon's river and Murmuring brook, that rise on the north 
side of Juan de Bolas after flowing in a westerly direction along 
the junction of the two formations, are opposed by Pleasant Hill» 
which is composed of the altered and igneous rocks ; then they 
turn north into Luidas Yale ; east of W orthy Park they unite 
with the Tydixon and Swansea rivers, issuing from caves to the 
north and north-west of Luilas Yale, and supposed to come 
from the upper Clarendon district. This 1 think very probable, 
ns that part of Clarendon is much higher, and the general inclina- 
tion of the strata is towards Luidas Yale. This hypothesis is 
supported^by the fact of the detrital brought into the vale by these 
waters being entirely composed of such rocks as compose that dis- 
trict of Clarendon. Such is the amount of detrital brought down 
by a flood that not only is the surface on the banks and beds of 
these rivers in the vale many feet thick with pebbles formed of 
those rocks, but the latter are also observed extending far down 
the Black river in St Thomas-in-the-Yale. 

The Giblatore river, as laid down on Robertson's one-inch map 
is incorrect ; it is a mere rivulet of three feet wide and nine inches 
deep affording scjxrcely sufficient water for carrying an undershot 
wheel. It, moreover, does not connect with the lagoon in Spring 
Yale, but unites with the water that issues from the lagoon some 
distance lower down the valley. A spring that issues south of the 
Giblatore, near the junction of the white limestone with the in- 
ferior clay, forming the upper part of the yellow limestone, is that 
which supplies the lagoon. 
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Lakes, Ponds f or Lagomis, 

Where the red clay has accumulated, as is frequently the case 
in hollows or depressions of the limestone, ponds of water occur, 
as at Dovecot Park, at Aylmer's, and between that place and 
Spring Garden, and many other parts of the white limestone. 
These appear entirely due to surface drainage, and liable to 
evaporate to dryness. But those lakes or lagoons that occur at 
Tydixon, Swansea, DuffiUs, in the Luidas Yale, as well as that in 
Spring Vale, are never affected to such an extent during the longest 
drought. It is, therefore, inferred that these lagoons are supplied 
by springs below the surface or by permeation through the 
accumdlated gravel, as frequently occurs in river courses, and 
water-holes. 

Descriptive Geology. 

Alhmum. 

The alluvial deposits are composed of d^ris of rocks that 
have been removed by abrasion from their original place on the 
higher portion of the country by the force and disintegrating 
power of water ; the fragments being propelled by that agent soon 
become broken up and comminuted by attrition into the finest 
gravel, sand, and clay, which during subsidence deposit the con- 
stituents according to their specific m-avity. The area of such 
alluvial deposits in this parish is limited to Liuidas Yale, Guanaboa 
Vale, the base of Juan de Solas from Water Mount to Mountain 
River, Spring Vale, and the depressions of the white limestone 
formation, where the chief constituent is clay. The parish line of 
St. John, dividing it from that of St. Catherine, intersects the 
road leading to the Guanaboa Yale, about four miles from Spanish 
Town. At this point the alluvium that extends from the southern 
coast is covered by red clay, derived from the insoluble part of the 
white limestone. 

The White Limestone, 

The white limestone formation rises at the base of Frenchman's 
Hill about 50 feet, dipping 15° to the south-east. After passing 
the summit, a slight depression occurs, in which is an accumula- 
tion of red clay. Thence the surface becomes undulating, the 
white limestone cropping out on the elevations, and in the depres- 
sions a greater or less deposit of red clay, often as much as six 
feet in depth. Such is the general character of the surface as 
far as Aylmer's, at the entrance of Guanaboa Yale. The 
greatest elevation on this road (obtained barometrically) wns 
near Thorn's shop, 403 feet ; but there are several small conical 
hills to the north and south that are higher. From Aylmer's 
in a south direction the limestone and red day continue down 
to Spring Garden, there breaking off abruptly in high cliffs 
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precisely as they appear on the coast In the gorge through 
which the road passes there are some immense overban^ng blodks 
of limestone. The character of the surface above the cliffs is 
much more rugged and difficult of access, more particularly to the 
east and north-east^ where it is so uneven as to render cultivationy 
except in small patches, impossible. 

The inclination of the limestone dips from the eruptive rocks 
generafly to the south-east from 10° to 35°. On reaching Water 
Mount an alluvium extends down the sides of the Mountmn 
Kiver about a mile, in which no white limestone boulders were 
observed. The deposits appear due entirely to the disintegration 
of the altered stratified and igneous rocks. 

At Water Mount estate tlie white limestone again appears in 
bold escarpments, and fonns the western boundary of the Guana- 
boa Vale, to which there is a steep descent by Cadjoe Hill. All 
fossil remains, except corals, are obliterated in this part of the white 
limestone. 

The Guanaboa Vale presents the appearance of having been a 
lake. It is bordered by perpendicular cliffs of limestone on the 
east, north-east, and west. If it ever formed a lake, the gorge ot 
the World's End Gully must have been dammed up, as the alluvium 
which covers the surface is composed of sand, clay, and gravel 
from Juan de Bolas Mountain, brought down through the fissure 
by which the Mountain River enters the vale at Retreat As there 
are no other watercourses in the vicinity, this hypothesis appears 
well supported. 

Leaving Guanaboa Vale, and passing along the west side of the 
stream towards Retreat, the gorge narrows and presents escarp- 
ments of 200 and 300 feet near the fissure through which the 
waters of the Mountain River find an egress. About two miles 
from Retreat estate there is a cascade of considerable height, bul 
the denc?c vegetation and masses of fidlcn rock oflfer too many 
difficulties for approach. A little south of Retreat yellow and 
blue clays may be occasionally seen, apparently iw situ, below the 
white limestone ; if they are so, the limestone here would be about 
1,000 feet in thickness. 

On leaving Retreat there is another fissure that trends in a 
northerly direction nearly at right angles with that through which 
the Mountain River flows. After risin^^ on the western side of it 
at a distance of about two miles, another beautiful level area opens 
out with a lake at the south-east portion of it. The alluvium 
that covers this valley diflcrs in character from that of Guanaboa, 
inasmuch as it contains no dutrital from the igneous and altered 
stratified rocks, hut exposes the inferior strata of yellow and 
blue clays usually found below the white limestone. Sprinc^s of 
beautiful clear water flow IVom the junction of the two forma- 
tions into the lake, and after collecting there overflow its northern 
confines and join with the stream from the Giblatore, and take 
their course to the lower lands of St. Tiiomas-in-the-Vale, where 
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ihey imite with the Black Biyer. By climbing the moantain to 
the west the debris which generally conceals Uie under strata of 
the white limestone was found to be so far removed as to expose 
not only the clays but a portion of the yellow limestone^ which is 
always found to underlie the white limestone. From this bed 
some fosnl corals, &c. were obtained. Some springs of very pure 
water issue high up this mountiun^ and in their course remove 
the debris of the wnite limestone. On reaching the summit the 
latter assumes the same character as in the transit from French- 
man's Hill to the Guanaboa Vale, although the elevation here 
exceeds 1,700 feet, making a difference of 1,200. The only visible 
indication of the white limestone thinning out in any of these hills 
or mountains is the detached manner in which large blocks arc 
generally found. All fossil remains are obliterated, the surface 
of the limestone is converted into calcsinter or a more compact 
state. 

From Spring Yale northwards a spur connects the conical hiU 
to that part of the limestone formation that trends towards and 
unites with Mount Diablo, about four miles below the cave at 
Hiver Head. From this point there is a gradual descent over 
marls, yellow clay, and alluvium to the Bog Walk, where the 
white limestone formation is seen to greater advantage, exhibiting 
at the same time an example of the fissures that occur so fre- 
quently and contribute so much to the features of the island. 
The Bog Walk is perhaps the largest of these fissures in the 
island and afibrds an outlet to all the waters that fall into St. 
Thomas-in-the-Yale from St. John and St. Andrew {see reports 
on those parishes), forming the Bio Cobrc. The escarpments are 
very bold exhibiting the almost entire thickness of the white 
limestone, the base of which dips to the south-east and south- 
west at various angles from 10*^ to 25**. No fossils were detected 
in the limestone of the lower portion of the fissure, but on a 
landslip high up on the eastern side of the river there were some 
small univalves obtained in a bed of carbonaceous matter resembling 
those found at Guy's Hill, which are considered of lacustral 
origin. 

Leaving the Bog Walk a little below the southern entrance 
and rising by a western track leading to Mount Pleasant over the 
white limestone formation ; on the approach to Spring Yale the 
red clay becomes more extended and abundant, disappearing 
again at the spring which forms the Giblatore rivulet where the 
yellow and blue clays are observed also near the works of Spring 
Vale estate. 

On the road from Spring Yale to Ketreat going towards Points 
Hill the red clay appears to thin out ; and the white rnncstone 
presents a more weathered and shattered appearance occurring in 
large detached blocks lying on the yellow days. 

Approaching the Old Barracks, now called Points Hill, the 
aspect of the country changes, but it is desirable to confine the 
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■ttentioa to Hnt ecleitt of -ihe .irUtii SnettoM^ fomfttio^ j:wUdh 
firam this point traidt to llie aorlii-WMt janlU 4o tiito inlnuin 
rocks until it is divided by tliose of Heaamt SiA; Aon ihming 
in a northern dixeotaonit finrms the eaatem liaita of lioidia Yale 
and the ntYine that opens out in the paziah of St. Amiy .near 
Moneagae* On the western, side of tlus xmne the wliite fime- 
stone is very cavemoos (it is here the eaves exist m entioned under 
the hMd of rivers), and presents a snx&oe of oonioal faillB that 
ext€aad some miles to the north sonuwed and impassable in dns 
part of the parish that it is caUeo^temi incpgnitai^- by^he 
inhabitants in the vieinitj. v . 

The whole soriace is ooverad with dense vq;etationj wUdk in 
the tropics grows with greater rapidity on tlus fbrmation dtan on 
any odier, fuid as the surface et the< rook is rendersd roogh Irtf 
weathering into small cavities leaving angular points between, '& 
is almost impossible to travel- over it. 

Occasionally a small flat space is to be found betweifii (he* tills 
covered widi red clay and rraMients of limestone. Theve aoM als^ 
deep chasms/ the sides of wfiidi are sometimes found cbvcttediMi 
angular fragments of limestone. TboB cbaractetkes the wiM^ 
and northern boundaries of Luidas Yale and the distriet betii^seh 
llie vale and the summit of the ridffe on which tbe £vi&ig fibe 
of the parish and CSarendon runi, &n extending south tS' tli6 
northern slope of Mount Piesisafit and Learning dalL By fMtt<- 
ence to the map it will be seen that the white limestone formation 
covers nearly three-fourths of the entire parish, and as a more 
detailed description of that formation has been g^ven in the reports 
of other parishes it is considered unnecessary to repeat it here. 

Yellow Limestone* 

This formation is found just below the yellow days, and sand, 
under the white limestone. It occurs in a limited space on the 
western part of Spring Yale, but more extensively on Points 
Hill, south-west of the Parsonage, also on the south side of 
Pleasant Hill. It is extremely rich in foramenifera, ostrea, &c., 
&c., and where compact a beautiful marble is to be obtained. 
A specimen from Points Hill has been deposited in the museum 
of the survey. 

Conglomerates. 

There are two distinct conglomerate formations in this parish ; 
the upper is that which occupies the upper part of Luidas Vale, 
composed of fragments of red or pink porphyry and altered strati- 
fied rocks, cemented by a yellowish mottled clay rather friable and 
yielding readily to the hammer; the lower conglomerates on the 
contrary are tenacious and more dense, containing pebbles much 
water-worn of syenite, |)orphyry, siliceous, calcareous, and felspathic 
rocks, cemented by a dark purple matrix, hard enough lo receive 
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a fine po&h. This ooDglomerate forms beds alternating with 
shales of the altered stratified series that compose the greater part 
of Juan de Bdas Mountain, and Mount Pleasant rising from the 
base to the summit at various angles with a north-west and 
south-east strike. 

Altered stratified series. 

On reaching the southern bank of Salmons River a ridge occurs 
composed of altered sedimentary rocks^ some highly indurated and 
cystallized, others soft and friable containing felspar, carbonate 
of lime, conglomerates containing syenite and quartz pebbles: 
the harder rock is of a dark grey colour with small crystals of 
hornblende; the softer rock is much decomposed, of a reddish 
colour with veins of white clay or kaolin occasionally in the harder 
parts of the series. Baryta occurs in veins of one or two inches 
in width. On reaching the Murniuriog Brook after a descent of 
about 500 feet the rocks are more dense and compact in character; 
ascending the stream some fossil echini, &c were observed in a 
hard, grey, stratified calcareous rock, over which a small stream 
falls previous to entering the Murmuring Brook. Tliis was the 
only spot where this bed was observed ; it is thrown to a high 
angle, and covered by the debris from the upper part of the 
mountain. 

On the southern declivity of Juan de Bolas near Heslop's shop, 
a similar calcareous rock occurs in scattered blocks in which the 
firasils are nearly obliterated, the limestone being much altered 
and crystallized, but from the texture and appearance it appears 
to be allied to the same rock. 

Rising from the Murmuring Brook, the conglomerates and 
altered stratified rocks present all the different stages between 
great hardness and the soft and friable. On approaching the 
summit of Juan de Bolas decomposition has been more active, and 
the reduction of these rocks to clay or sand is general, they arc 
highly coloured by ferruginous components Uberated during the 
process which may be thus explained : — The mountain Juan de 
Bolas is 2,728 feet above the sea, considerably higher than any 
other point in its vicinity, consequently the clouds accumulate 
around its summit and render it moister than at the base. This 
constant humidity enters the almost imperceptible interstices 
of the rock, and, with a high degree of temperature, produces 
that great amount of disintegration which gives ri^e to the 
crumbling process, which in course of time reduces it to sand or 
clay. Limestones are not so much affected by these atmospheric 
agencies, therefore it is not unconmion to find detached pieces on 
the sloi)e8 of these high hills that have been removed from their 
original beds, whilst these beds are now covered by the debris of 
the more friable felspathic rock. An instance of this occurs on 
the eoutheru declivity near the road leading to Brown's Hall. 
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Proceeding down to Brown's Hall there are several massee of 
highly indurated altered strata associated with rocks containing 
much felspar and sometimes approaching the character of syenite. 
The altered stratified conglomerates, shales, sandstones, with 
porphyries and syenite, are confined to the space occupied by 
Juan de Bolas Mountain and its radiating ridges. There is no 
appearance of these rocks in any other portion of the parish. 

Minerals. 

On the western part of Juan de Bolas, on a south-western 
slope near the head of Rock River a mine has been opened for 
copper ore, and some few hundred-weights were extracted with a 
large amount of arsenical pyrites. ITiis ore has been found also 
on several spots on the same side of the mountain; but as all the 
rocks bear a marked sedimentary character the deductions are 
that the ore does not occur in veins but as stnitificd deposits. 
This circumstance, however, should not deter exploration, as the 
same peculiarity characterizes the mines of Cobre in the island 
of Cuba, that are known to be amongst the large:5t in the world. 

Detached pieces of good ore have been found in the river 
courses ; but no true mineral lode has yet been observed in this 
parish, and the deposits containing this mineral are confined 
exclusively to the shales, conglomerates, and sandstones above 
the cretaceous rocks. 

Baryta, — This mineral occurs on the hill between Salmons 
River and Murmuring Brook on the road descending to the latter, 
again at the base of the hill near Water Mount, and on the hill 
north of Blue Hole, in small veins of one or two inches. 



GEOLOGICAL REPORT ON THE PARISH OF VERB. 

— By James G. Sawkins.— 1864. 

Vere is bounded by Clarendon on the north, Manchester on the 
west, and the sea on the east and south. 

Puysical Features. 

Vere contains more level land than any of the eastern parishes. 
It presents a beautiful ex[)an8C of flat land surrounded by hills and 
mountains that gradually slope down to the plain. Through this 
extensive plain flows the Rio Minho or Dry River, one of the 
largest strciims in the i^land ; also the Milk River and its 
tributaries. 

Round Hill, the greatest elevation in this parish, rises about 620 
feet from the soa. It is very diflicult of access, being covered with 
dense forests and precipitous escarpments. It connects with the 
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Manchester Mountains by n low ridge on the south-western extre- 
mity of the parish. The range connecting with the Mocho Moun- 
tains falls into subordinate elevations on the north-east of 300 to 
600 feet, terminating at the base of the Brazilletto Hills at the 
Salt River. 

At the extreme south-east portion of the parish the Portland 
ridge att'xins the height of 200 to 250 feet ; between which 
and the Brazilletto £ulls^ there are lowlands covered with saline 
incrustations. The south coast is generally fringed with morass 
and swampy land. 

Kemps Hill rises about 200 feet, and forms a very prominent 
object, rising out of the plain like a vast fortification. 

On the eastern base of Bound Hill there are warm and cold 
saline springs about half a mile apart. 

Descriptive Geology. 

Alluvium is the most extensive formation in this parish. It is 
composed of gravel, sands, and clays formed of the detritus of the 
mountains that rise to the north in the parish of Clarendon, and 
brought down by the Minho or Dry River and the innumerable 
tributaries which pour into it. Among the pebbles may be found 
representatives of almost every rock that has been observed in situ 
of the altered sedimentary and eruptive series ; also the limestones 
from the cretaceous beds, as well as those of the yellow and white 
limestones. This alluvium is light and friable, and susceptible of 
cultivation. 

The extensive area of land covered by this alluvium shows that 
the waters of the Bio Minho at a former period extended far 
beyond its present channel, which, by having cut through or worked 
out the older deposit, is now many feet below the plain, and much 
contracted. That changes of level have taken place is evidenced 
by the terraces formed below the upper surface of the alluvium, 
and above the present bed of the river. 

Savannalis. 

The savannahs of Yere are considerably more elevated than the 
highest part of the alluvium before described. They are uncul- 
tivated, being composed of an alluvial conglomerate containing 
agates, jasper, chalcedony, quartz, porphyry, syenite, &c., cemented 
by a red or yellow day and eand. This formation extends over 
Hay's and Harris's Savannahs ; also appears at Bushy Park on 
Hilliard's River (a tributary of the Milk River), at Springfield, 
and Sandy Gully. It iJso occurs interstratified with the yellow 
limestone beds on the south of Round Hill, where the sea has 
abraded the cliff. 

White Limestone. 

Between Old Harbour Market and Salt River, at Breadnut 
Gully the white limestone rises gently from beneath the alluvium 
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M a flbdky marl of finable omditimi; and on daioeiicBng tUi iww 
a little &rther on it fomu the oonfinee of the numw ana iwampy 
lands between it and the sea^ near wbidi some beautiful ipringi 
of freth water iatae from the base of the white limestone that 
forms the Braalletto Hills. These hills rise to the height of 400 
feetj trendix^ to the N.N.W, At the extreme sonw point of 
these hills, where the Salt Biver issues from beneath the Umestone, 
the hills trend westwardly as fiir as HiUiards^ when they tske a 
north-west direction into the parish of Clurendoiii csonneoting with' 
the Mocho Mountsins. 

The eictreme south-east pmnt of the parish is formed of a low 
range of limestone hills eztendinff to the sea at Portland Pcwt aa 
apreeimtous headhmd. From tmit point the stnke of the IvUs is 
W. by N., and the inclinations of tne strata vary with the £»na 
of the hilly generally dipfong from the apex on every sida On the 
south there is a long atrip of flajb land covered l^ the debris df 
these hiOsi and mixed witn marine deporits and organic remains 
that have been washed up, presenting one of those junctions of 
the recent with the pUooene strata that ooeur on these hSls. 

The limestone on Bound Hill is raised higher than on any other 
part of the pfirish. It appears from some jpmnts of view tike ao. 
outUer from the great Manchester range. iBath is situated on the 
east of this bill. A warm saline sprine issues from the base of the 
limestone a few feet above the river ; it is slightly sulphurous, du^ 
probably, to the decomposition of pyrites on v^etable matter con- 
tained in the blue clay that lies under the limestone. 

Passing round this hill by the shore some fine sections occur by 
which the lower beds of the white limestone and the upper beds of 
the yellow limestone are exposed. First, the d^ris of the white 
limestone is lying on a well preserved coral bed (Madrepore) : below 
this is a bed of broken coral, sand, and fine gravel, with small 
spherules that have a fine cellular structure {Rhizopoda ?) ; the 
next bed is thicker than the one above or below, consisting princi- 
pally of gravel mixed with carbonate of lime in thin layers of two 
or three mches ; below this is a bed containing Ostrea, some speci- 
mens of which exceed six inches in length and four in width 
(this bed appears of greater thickness in some places than others) ; 
next below is a bed of gravel, the pebbles of which are larger, 
and consist principally of quartz, agates, chalcedony, and ouier 
siliceous rock, mixed with fragments of shells ; below this is a bed 
of about eight inches thick of blue clay, with much carbonate of 
lime ; and below that are the mottled red and white clays, which 
resemble those of Guy's Hill, Juan de Bolas, and every other 
place where the yellow fossilliferous limestone has been found 
This escarpment is abraded by the sea, and affords one of the best 
sections in the parish (see Section). The hill of which it forms the 
base is about 600 feet high, composed entirely of the white lime- 
stone formation, from which the quantities of stalactites or tufa, 
completely concealing the lower strata in many places, are 
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derived ; bat these beds can be traced westward until they sink 
beneath the allayium. 

The fossils collected here are nearly all of the same genera and 
qpecies as those found at Bowden, Irort Morant^ St. Thomas-in- 
the-East. Striking a course inland from Swift River, over large 
broken pieces of limestone that have been displaced from the 
upper part of the hill, and ascending this hill, the " heads of 
Swift Elver " are reached. They issue from three places at the 
western base on a mangrove swamp, where there is a great depth 
of red and black clayey deposit, which possesses an offensive 
odour of sulphurous hydrogen and decomposing vegetable matter. 
After passing over this level area and a broken limestone coimtry 
and arriving at a low ridge, and then turning west through a 
dense forest with huge blocks of limestone on the surface and 
open cracks and fissures traversing the ground, an immense cir- 
l^ular cavity occurs called God's Well, the dimensions of which 
are supposed to be 160 feet in diameter and 70 feet from the 
rim to the surface of the water,* which is of a beautiful light 
blue colour. The depth of water was pot ascertained on account 
of the impossibility of approaching it, the walls of the well being 
perpendicular, and covered with stalactitic tufa or carbonate of 
lime so completely as to conceal the lines of stratification of the 
beds. To the east there are several fissures of great extent 
and depth that convey some idea of the great disturbance this 
formation has undergone. At the west of the Milk Fen, before 
descending on the alluvium, there is one of these fissures, the south 
side of which has fallen to a great depth. 

From Milk Biver Pen the limestone trends north-west, and 
connects with the Carpenter Mountain, which slopes down to the 
line of parish at Figuary Gully. 

In respect to position, Kemp's Hill is perhaps one of the most 
remarkable outliers of the white limestone formation observed on 
the island. There is nothing, however, in the character of the 
limestone differing from that described in former reports. The 
white limestone rises to the surface on many parts of the plain, 
and in many places where access would be dmcult. It occurs 
just above the alluvium near Bushy Park, and in that p^rt of the 
plain which appertains to the parish of Clarendon. 

Fossilliferous limestone which bears a strong resemblance to the 
yellow limestone is found along the upper part of Hay's Savannah 
near Halse Hall Pen ; also on ^e coast as before described. Many 
fossils have been collected from these beds, but until they are 
placed in the hands of a palseontolo^st for examination and classi- 
fication their true position in the geological scheme must remain 
doubtiul. 

Elevations. 

There are so few points that present a notable difference of 
elevation in this parish, and at the same time attainable Avithout a 



• A stone of two ponndB weight waa 3^ seconds in reaching the water. 
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greater conBumption of time tlian the surveyorB considered neoes- 
saiy, that onlj two observations for altitude were made* 



GEOLOGICAL REPORT ON THE PARISH OF MAN- 
CHESTER.— By Cha& R Brown.— 1865. 
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Phtsioal Fbatubbs. 

Commencing on the sea coast, a morass or swamp extends from 
Swift River to Old Woman's Point, reaching up to the foot of 
the hills (half a mile distant at the former place), and gradually 
narrowing towards the latter, where it terminates. This morass 
is protected from the sea by a narrow sand beach, which in 
places, is yielding rapidly to the force of the waves. 

From the above-named point, as far as Ward's Bay, a low 
range of cliff is seen, nowhere exceeding 30 feet in height. This 
gives way to a low sand beach which extends to the mouth of 
Alligator Pond river. 

From the range of cliff the land rises very gradually to the 
base of the hills which are close at hand ; then rising suddenly 
and steeply in a succession of lofty terraces it at last attains the 
full height of the great table land of the parish in the vicinity of 
Wigton on the one hand, and Warwick on the other. 

From these places to Lookout on the west and Mount Nelson 
on the east, the whole surface consists of a ridgy highland, com- 
posed of hill and valley, without much variation in the altitudes of 
the numerous hills, excepting perhaps the main range of the 
Carpenter Mountain. 

This great tract falls away suddenly on the west from Ayr 
Pen, Mount Pleasant, Spur Tree, Lincoln, and Providence, 
forming a high mountainous escarpment as a natural division 
between Manchester and the adjoining parish of St. Elizabeth. 

At the foot of this escarpment, at New Forest and Emporium, 
a sloping plain sets in before the boundary between the parishes 
is reached. On the east from Bossne to Pusev Hill the hio-h 
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lands of this parish and of Vere join ; but further onj from Asia 
to Green Fond and Mount Nelson^ the high land of Manchester 
falls by a succession of parallel ridges to tiie Milk river, which is 
the boundary between this parish, Clarendon, and Yere. 

At Porus a small level flat occurs 450 feet above the sea ; from 
which place to Oxford the parish is traversed by an extensive val- 
ley, the high lands from Williamsfield^ Guy's Hill, Timbuctoo, and 
Greenland, sloping down to form a south-eastern boundary, while 
the great continuous ridge of the Mile GuUy Mountain through 
Bethany and Ballynure, together with that of the Blue Mountain, 
forms its north-eastern limits. A large and almost level plain at 
Oxford, 670 feet above the sea, terminates this valley. 

Northward of the ridges just enumerated as forming the 
northern boundary of this valley, the country consists of an ele- 
vated mountainous tract joining with the St. Elizabeth Hills on 
the west and the Clarendon Mountains on the east. 

From Clarendon through Struan Castle to Coleyville we find 
this high tract falling abruptly towards the heads of the Bomes, 
New Ground, and Yankee Rivers ; and again from Mason's Bun 
through Craig Head to Cowie Park, we see the same abrupt fall 
of land to the Hector's River. 

A narrow ridge connects the high land at Raven's with that of 
Trelawney and forms the watershed between the Hector and 
Yankee Rivers. 

The great scarcity of rivers in this parish is very observable, 
and their want is severely felt during the long periods of drought. 
The rivers and springs are cither near the borders or forming the 
borders of the parish, and are as follows : — 

Alligator Pond River, rising near the base of Plowden Hill 
near the coast, and running in a south-westerly direction to the 
shore. This is a very sluggish river, and together with Gut, 
Rogers, Crambie, and Swift Rivers, represents the surface drainage 
of the southern portion of the parish. These latter rivers are in 
all respects similar to the Alligator Pond River, but not so 
extensive. 

The Hector's River, rising not far from the north-eastern 
corner of the parish, augmented by numerous springs along its 
course, soon swells into a fine stream, and running as far as ftoy, 
sinks in the white limestone and is lost ; during floods the surplus 
water, not being enabled to pass off by these sinks, follows the 
continuation of the riverbed, and finally disappears at the extreme 
western corner of the parish. 

The main body of water which sinks at Troy bursts out again 
between Glasgow and Oxford, and forms the Oxford or One Eye 
River ; after passing across into St. Elizabeth it again sinks at 
Wallingford. 

The Yankee River, rising close to the Hectoi-'s River Head, 
runs in a contrary direction, viz., due east, and soon leaves the 
parish. 

The New Ground or Ohristianna River, rising near Coleyville, 
runs in an easterly direction until it meets the Little River just 
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witbin the borders of Gltfendoii; miinenras sprtflgi floW iftM tblM 
riter^ the prindpol one (Aimfaig from bdow Strtiui Cisdei 

llie BomM KiTelf or Bio Bifer hte tWo eouhsedj one neer 
Clandon and the other At Bedbtugfa. This rtms «ko in an eatteilj 
direction. 

The Milk Biyer, rfflinff at Poms, rans past the Old Works and 
then becomes the bonnluj between this {Mrish, Ohtfendon, and 
Yere. Bdow Oliphants or St Ligo and near Bpiintf PUbl it 
is jmned hy the Figntarjr OhiDy, aiid then leAtes uie parish 
entirely* 

The Spice Grove, Ambtj and LoWer Mayfield Bpiiigsrise 
dose to the borders of St Eunbeth ; and althonj^ of the greatest 
toportance on aocoont of their nnfiiiKng supply of watar, are, 
howeter^ too small to be termed riTers. 

DnscttiFrrrB GsQLcmt. 

JSuomnL 

Alluyiom occurs in tibree localitiesi Ti&, on the south side rf 
the Hectoi^s Biver, opposite Troy woriu, where it oorers a few 
acres; on the Oxford BiTer, about a mile from its souree; and 
slong the western side of the Milk Biver. In the two first named 
pUces it is derived from the waste of the trappean series^ and 
consists of pebbles of various kinds of crystalline and fdspathic 
rocks, and the fine sand produced by the attrition of these. 
Scattered throughout are pebbles of flint and quartz. 

One section disclosed on the Hector's Biver is extremely 
interesting, showing as it does the formation of new alluvial 
strata, and the preservation of the remains of plants and wood, 
which are scattered through it, and are rapidly becoming lignitic 

The alluvium on the Oxford Biver is much finer in texture 
than that of the Hector's Biver, from its having been carried all 
the way from the latter river by a subterraneous channel, and 
consequently has been more completely pulverized. 

Along the Milk Biver this deposit is represented by a yellowish 
clay, and marly deposit, brought down and accumulated by the 
river from the clays at Forus. 

Red Brecciate, Confflomerate, and Conglomerate with embedded 

Sheik. 

This deposit occurs along the coast from Alligator Pond Bay 
to Green Bay, forming an almost level tract of land from the foot 
of the limestone hills to the sea, an<l presenting a low range of red 
cliff to the waves. 

It is composed of blocks and angular or slightly worn frag- 
ments of white limestone, cemented together in a matrix of the 
red ferruginous earth while scattered in layers throughout are 
remains of land shells, such as helix epistylium, helix attenuata, 
cylindrella rosea, and cyclostoma. Further to the eastward, and 
a little inland, sections of these beds are shown in some small 
caves ; and here they contain very little red earth material, it 
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hairing be^n replaced by a soft white marL Pebbles of yellow 
limestone and of the trappean series also occur in it. 

These beds are horisontalj and average about 20 feet in vertical 
thickness. They abut against and rest upon the white limestone^ 
as seen in a section of the cliff in Ward's Bay. The western 
portion of this deposit would appear to have been formed by the 
washing down of the loose material from some great gully in the 
adjacent limestone hills. 

At New Forest, in a small gully, blocks of the same composi- 
tion are seen occurring with masses of the red ferruginous earth 
of the same degree of hardness. It would appear that these have 
been produced by the red earth washed down this gully becoming 
mixed with a certain per-centage of carbonate of lime sufficient to 
cement it firmly together, and so form hard masses ; when angular 
fragments of white limestone were washed down with it, they 
were embedded, and the whole having subsequently solidified, has 
produced the red brecciate conglomerate. 

The conglomerate with embedded sea shells consists of a ooarse 
rubbly conglomerate, composed of white limestohe and trappean 
pebbles, the latter in great excess, cemented together with car- 
bonate of lime. It is also thickly studded with large recent shells, 
echiilii and corals. This bed has its base just upon a level with 
the highest tide mark, and is about 5 feet in thickness. Tracing 
it eastward it becomes much finet in texture and at last thins 
away entirely. 

Red Ferruginous Earth. 

This very peculiar deposit is seen persistently covering the 
white limestone fortnation everywhere in the parish, resting upon 
its denuded surface, penetrating all its cavities and fissures, and 
forming " pipes " down into the white chalky marl. In colour 
it varies from a deep red through the intermediate shades to a 
light red or yellow ochre colour, no doubt produced by the dif- 
ferent degrees of oxidation of the contained iron ; the red being 
due to the presence of the sesqui-oxide, and the yellow to the 
hydrated sesqui-oxide. 

In composition it is principally a mixture of iron and alutnina ; 
while scattered through the mass are minute concretionary pellets 
of iron and sometimes of manganese. These pellets attain some- 
times a weight of two or three ounces. 

No lines of stratification are observable, the structure being 
homogeneous throughout ; in places, however, it is traversed in 
every direction by vertical and inclined planes of the same material 
but of a higher colour. 

The deposit varies in thickness in different localities ; in some 
parts it is 12 or more feet in depth, reaching a maximum of 30 in 
Mile Gully district; while in other parts it is almost entirely 
absent, being then seen only in the cavities and surface joints of 
the underlaying limestone. 

It is distributed without regard to level, attaining iometimes its 
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fall tfaiekpAii* in the Ughest pontionB, whtte in aome valkjB it 10 

eactzemdy thin. 

The surfiftce presented by this deposit oonsista chiefly of gendy 
nndulfttinff ground with rounded hiUs, very frequently of roonded 
noges joming two limestone mluu 

At Oldbury, Blenhmm, and Allison Town blocks of red Imbdia- 
tite of an earthy variety are scattered about. In the first^named 
place they occur on a rounded hill of this red earth, and are of aU 
sices, from a few pounds to 40 or 50 and upwards. 

By observing tne crumbling away and disint^pntion of these 
Uooks exposed to the wasting influence of a tropical dimate, the 
presence of a large portion of this formation can be reasonaMy 
accounted for. 

ffhiU Umestane. 

This parish may be said to be composed almost entirely of white 
limestone, for it is only in a few dismcts on its very borda» that 
we meet with any other formation. 

The lithological characters of this limestone are everywhere so 
rimilar, thai they can be explained in a very few words as 
follows : — Alternations of hard compact limestone with beds equally 
hard of the same composition, but of a more crystalline character; 
the whole interstratified with beds of soft white chalky maxL 

The usual colour of the limestone is white as the name implies, 
but it frequeDtly occurs of greyish and dark grey colours. The 
marl is invariably of a fine snow white. 

These beds of marl, which form so considerable a portion of this 
formation, often show lines of stratification, such as thin beds of 
hard limestone interstratified with them. They appear to have a 
small per-centnge of alumina, and are of a friable chalky uature. 

The limestone is often exceedingly cherty, especially the crys- 
talline beds, the silica having probably been introduced by infiltra- 
tion from water, and from the corals which are everywhere found 
through the beds. 

The general dip of the whole formation is about S.S.E. at a 
gentie angle. Tnere are, however, many local dips in various 
directions, as shown on the map ; but these do not affect the 
general Ue of the whole. 

No divisions into lower, middle, and upper can be traced, either 
with regard to its lithological characters or to its fossil remains. 

The conformation of surface presented by this formation is re- 
markably uneven and rough, being in fact one vast repetition of 
hill and valley, the former running usually in long parallel ridges, 
although sometimes quite conical ; while the latter are deep and 
narrow. The gently undulating surface sometimes seen is entirely 
due to the red earth resting on the limestone. 

The surface of the limestone, when freshly exposed by the re- 
moval of the red earth, especially if the latter be of any material 
thickness, exhibits a rounded water-worn surface similar to that 
now seen in the beds of gullies. This would seem to point to 
a certain condition of things existing prior to the deposition of 
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the red ferruginous earth over the whole area of the limestone^ 
resembling what is now confined only to the great water channels 
or gullies which during heavy ndns carry off the surface waters. 

On the other hand, the already exposed surface exhibits a very 
different aspect ; large loose blocks are scattered about all pitted 
with holes, and presenting rough, jagged, and pinnacled edges to 
the atmosphere, while the cross joints and bedding planes show by 
their channelling how rapidly the present disintegrating forces are 
acting upon them. This channelled appearance of the cross joints 
produced by the surface water running down the inclination on 
which they are exposed, often has all the appearance of stratifica- 
tion, and is therefore very deceptive. The surface of the marl 
beds is also denuded, having pipes of red earth reaching down into 
them in some cases a few feet. 

Owing to the porous structure of the limestone, and to its 
numerous sink holes leading to subterranean streams, the surface 
drainage is all carried off without the aid of rivers or streams ; 
hence the phenomenon of so large a tract of country untraversed 
by a single stream. 

It would appear from the great purity of this formation, that it 
was deposited in the bed of the ocean, probably owing its origin 
to the waste of deep sea coral reefs and shells. 

The fossil remains procured from the hard limestone beds are 
principally casts, and on that account difficult to determine ; where 
the beds are crystalline the structure of the fossils is very obscure. 
The chalky marl pits are the best localities from which to obtain 
fossils, and even many of these are casts. 

The thickness of the formation certainly exceeds 2,000 feet. 

Yellow Limestone and Marl, 

This formation immediately underlies the white limestone, and 
is probably only slightly unconformable to it, although no section 
of the junction of the two deposits can be seen anywhere in the 
parish. That it is unconformable may be deduced from such 
evidence as the entire absence of the former in some localities, the 
white limestone then resting immediately upon the mottled clays 
of the upper conglomerate series. 

Its lithological characters are simply beds of yellow limestone, 
more or less pure, interstratified with beds of yellow marl. 

The districts of the parish occupied by the yellow limestone 
formation are as follows: — Spice Grove, Amby, Lower Mayfield, 
Oxford, Cowie Park, along the Hector River, and at Christianna. 

At Spice Grove the yellow limestone formation skirts the base 
of the white limestone ; its upper beds being marly and therefore 
friable form a level surface for a short distance, at which place the 
harder beds come on, and so form a steep escarpment to and 
beyond the boundary line. 

The junction with the overlaying strata is obscure and cannot 
be traced, so also the junction with the underlaying is not well 
seen. At one part near Nottingham Gate the whole formation is 
only a few feet in thickness ; the strata upon which it rests pre- 
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•Mtdiig the 9pp^iMM$ of hUTiiiff bera thrtuie tip tboogh h, M is 
fiMrij to o6ttie in oontiot trith £e wbite limMtoBei Tho M^Qiiide 
at Spioe GhroTO i0» 

Iftt Btiff ydlow day* 

Snd. Light relloW tniA f no fbteik). 

Atd. n£d AaXf yldlotr unMtoiie (with foBsils). 

4ih. tmpnre doane relloir Hm^stone. 

5ih. Son; friable vdllow IhneBtone with fbilmienifer^ 

6th. Beds of hard yellow cream^ooloni^ limestone, alternatinff 
with beds of yeUow marl. Fossils chieflj taAds, eehinii, 
and foramenifera ^orbitoides) } the whole probably esceed- 
ing 200 feet in thickness. 

At Ambyand Lower Mayfield the yellow limestone has the 
sfone Utholflgical charaoters as at Spide Grove. At Lower May- 
field^ be£show a dear dip due sonth at an angle of 10 degreea. 

At Oxford the yellow limestone does not perustently crop ant 
from nnder the white limestone^ bnt onlv oommenoes along the 
limestone edge abont a mile test of Oxford Hoose; from tfaia 
dace, howeyer, it spreads out and oovers a large area aroond 
ttotten Gkit ; it is again hidden just about the boundary of the 
parish near the bridge. 

It is here chiefly a yellow day overlaying a yellow marl ; solid 
blocks of cream-coloured limestone occurring at only one place. 
These blocks are crowded with coral remains of various genera. 

On the road opposite Cowie Park a small boss of yellow lime- 
stone makes «it8 appearance in the form of hard cream-coloured 
beds of limestone, some compact , others of a shaly texture, and 
strangely coloured by small red specks throughout Small echinii 
and foramenifera occur fossil in them. 

Again on descending the hill from this place to the Hector 
river, the yellow limestone occurs, and is here of a very impure 
shaly nature, dipping nearly E.N,E« at an angle of 10 degrees. 
The sequence is thus: — 

1. Hard compact light yellow limestone, very crystalline, with 

foramenifera ; thiclcness about 10 feet. 

2. Soft yellowish shaly limestone ; thickness 6 feet. 

3. Soft shaly yellowish limestone, showing peculiar stained 

concretionary nodules in one part of the bed ; thickness, 
2 feet 6 inches. 

4. Yellowish limestone, hard and coarse ; thickness 2 feet. 
6. Yellow marl. 

The remainder of the arrangement is hidden. 
Both here and at Cowie Park this deposit appears to pass in- 
sensibly into the overlaying strata. 

Along the Hector River and in the Christianna district the 
yellow limestone presents the same appearance and characters as 
Defore mentioned. 
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It is firom the base of the white limestone bnd upjpet beds of 
this formation that all the springs of water in the parish rise, and 
hence the great importance of having this set oi strata clearly 
mapped. 

Owing to the exceedingly porous state of the white limestone, 
the surface waters percolate easily through it, and when not carried 
off by subterranean rivers they sink until arrested by the imper- 
viotifl day of the yellow limestone series, and, when conditions are 
&vourable, they burst out in the form of springs. 

Upper Confflomerate Series, 

This series has two distinct divisions, an upper and lower, 
although there is no positive line of demarcation between them. 
The upper division consists of a number of beds of different 
coloured clays, the highest being red, yellow, and brown, while 
the lower are mottled grey and red This division varies 
sreatly in thickness, but where it attains its maximum depth at 
Christianna it is probably not far short of 60 feet. In the brown 
and yellow beds of clay dark brown grains and pellets of iron 
are seen, varying in size from a pin's head to a man's fist; 
also occurring with these are small pebbles and grains of quartz. 
In some districts the latter attain a great size, some weighing 
perhaps over 100 pounds. They vary in texture in different parts 
of the same block, some being pure white quartz passing gradually 
into grey quartz and agate ; others are entirely jasper, usually of 
a reddish brown colour ; common flint and homstone are also of 
frequent occurrence. 

The lower division is a soft, pasty looking, conglomerate, com- 
posed usually of a purplish or reddish pink fine textured felspar 
clay, enclosing boulders of various sizes of grey or purplish colours 
apparently of the same material, but of a coarser texture, and 
having crystals and pieces of decomposing felspar in it well 
developed. In the Christianna district this division is probably 
over 100 feet in thickness. Parts of this deposit of both matrix 
and boulders are of extreme lightness. The boulders seldom 

Present an angular surface, but are chiefly of a very round form. 
?he whole is of so soft and friable a nature as to be easily cut 
with the spade. No fossil remains are to be found in it. This 
passes into the clays of the upper division above and into the 
trappean series below. 

If this lower division had been formed in the way that conglo* 
merates usually are, the largest boulders would be found forming 
the basement beds, and the smaller blocks would form the upper 
beds, while those intermediate in size would of course fill the 
position that their size indicates. But this is not the case ; the 
blocks, pebbles, and boulders being scattered indiscriminately 
throughout the mass without the least regard to size or weight, 
this showing that their rounded forms could not have been pro- 
duced by their attrition in the deep sea bed, and that they had 
never been modelled or arranged by aqueous action. 
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The upper portion is exposed at Oxford, where it fimns «ii 
extensive level tract of coantr^, at Hector's iEUver, nearly oppodte 
Troj; at Craig Head, Chnstianna, Porusy St Jago, and at 
Allu^tor Pond. 

Tike lower portion is seen in only one district in the paridi, vis., 
at Christianna, where it is exposed in the gullies formed by the 
rivers in that quarter. It would seem that the lower portion of 
tins formation is not always persistent; the upper bleds often 
occurring immediately upon the trappean series, while the lower 
are entirely n^anting. Tnis occurs at Cnug Head. 

IVappean Series, 

These comprise alternations of a curious set of beds of ahalct, 
hard felspathic sand, and conglomerates composed of a variety of 
mineral substances, the chief constituent bdng felspar. 

llie shales and sands are grey and purplish, .ana the oonglom»- 
rates are usually dark grev with boulaers of a bluish or pnrplisli 
colour, mixed with smaller pebbles of various kinds scattered 
through them. Some beds are of a light pinldsh colour, and are 
formra of a pink felspar base contaming grains of rilica and 
ciystals of magnetic iron. 

In some of the conglomerates the boulders are themselves oon- 
glomeratia Many of the boulders are highly crystelUne, and 
others are amjgdaloidaL Only the upper strata of this formation 
are represented, and these only occur in three districts, viz. Spice 
Grove, Christianna, and Hector's Biver ; in the two latter locali- 
ties they are exposed by the denudation of the superincumbent 
strata by the rivers in tliose areas. Tliose in the Spice Grove 
district appear much disturbed, so much so that at only one 
part can any bedding be seen, and this in such a position that no 
dependence can be placed upon it. 

Some of the hard sand beds when forming layers of considerable 
thickness contain a large proportion of silica, and then become 
sandstones. 

The mineral composition of a few of the beds may be enume- 
rated to show their general constitution. 

1. Grey felspathic ash*like bed, containing grains of quartz 
and crystals of mack magnetic iron, thickly scattered throughout 
the mass ; also containing angular fragments of the same material, 
but of a lighter colour. 

2. Light pui'ple gritty felstone beds. 

3. Grey gritty felstone beds, with minute specks of magnetic 
iron. 

4. Pinkish argillaceous feldj)ar ash-like bed, very soft and 
friable, containing brecciate pieces of light bluish felspar with 
minute specks of magnetic iron. 

The boulders from the conglomerates are also very interesting 
from their varied composition. A few may be here enumerated. 

1. Hard purple felspar porphyry, the base being purple and 
the crystals faint green ; also containing a few crystals of brown 
mica. 
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2. Purplo quartzose boulder containing glassy crystals. 

3. Hara slate-like purple rock with crystals of augite. 

4. Grey felspar porphyry, consisting of hard grey crystals of 
felspar in a grey base of the same substance. 

Economic Geology. 

Saih, 

The principal soil is composed of the red ferruginous earth 
before mentioned as covering the white limestone. It produces 
good coffee crops for a certain number of years, after which the 
soil as a natural consequence becomes exhausted owing to the 
non-replacement of the nutritive substances by means of proper 
manuring, which were taken from it by the tree. If the ground 
be allowed to remain idle for a number of years it has been found 
to have quite renewed itself so as to be capable of again producing 
good returns. The sugar cane will thrive on this soil, but not 
profitably, the difficulty of tilling it proves a serious drawback. 

The crops for which this soil seems peculiarly adapted are 
maize or Indian corn, and ground provisions of all kinds ; it also 
produces excellent pastures of Guinea grass. The marls of the 
yellow limestone give a fair soil for sugar, but the yield from them 
is not large, neither are the saccharine qualities of the cane as 
great as that grown on the soil of the trappean series. This 
latter mentioned soil produces excellent ginger and fine ground 
provisions. 

The clays of the upper conglomerate series form a very 
indifferent soil indeed, although capable of producing sugar crops 
when well and carefully managed. The vegetable soil found on 
these clays is considered productive. 

Building Stone. 

The chief rocks applicable for this purpose that can be obtained 
in the parish are from the white and yellow limestone formations. 
That from the former when properly selected makes an excellent 
durable building stone. The public buildings at Mandeville are 
built of it. The cherty beds of this rock are very difficult to 
dress on account of their extreme hardness, but the very white 
compact beds seem to be the best adapted for masonry where a 
fine dressed surface is required. The numerous drusy cavities 
in this stone take much from its value as a building material. 

The solid beds of the yellow limestone seem well adapted for 
this purpose, especially those which have their joints at right 
angles to the planes of bedding as well as to the line of strike, 
thereby rendering the quarrying them less laborious. They are 
not so crystalline as the white limestone, and are therefore more 
easily worked. 

Some of the dark grey beds of the trappean series, especially 
those resembling common freestone, seem hard and durable enough 
to afford good material for buildings. They can also be easily 
quarried. 
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Road Materia/, 



The material best atlapteii for this purpose and exteneively used' 
fgr it here is the white cnalky marl, of which there ia no scarcity ' 
anywhere along the main roads, and it la owing to a proper and 
.judicioua uac of this material that we find the principal roads in , 
this parish in bo creditable a state. Both the white and yellow | 
limestone when properly broken up maked a good road material. 

The rocks of the trappean Beries generally are too friable to ' 
afford a sufficiently tough stone for macadamising purposes. 

Piffment. 

Near Oxford in two or three places beds of yellow clay in ft 
finely disintegrated state occur, which would form an excellent, 
ochre. 

Magnetic Iron Sand. 

At Alligator Pond and elsewhere along the coast this black, 
fine grained sp^trkling sand is seen, Bometimeti in small accumo- 
lations by itself, and at others mixed with the fine siliceous saiul^ 
of the beach. Near the Alligator Fond river a hard bed of this' 
iron occurs juat beneath the wash of the waves, and ia probably 
produced by the adhesion of particles of magnetic iron by the 
carbonate of lime suspended in the sea water. The whole is 
derived from the waste of the tmppenii rocka which probably 
crop out in the bed of tiie aea a short diatance from the coaBt- 

Oxide of iron is widely diSuBed over the whole pariah, as before 
inentioned, principally in the state of amall pellets. It alao occun 
in two or three parts as an impure earthy hswiatite. It is of qo 
economic value. 

Bo$e-^eh>«r«d Limestone. 

Ih the white limestone on the road from Oxford to Troy and nev 
Cowie Park a bed pf this limestone is seen. "Whether it ie only 
eolonred near the exterior wad not over any extent of the bed 
cannot be seen. It takes a good poliehj and would make a fine 
ornamental stone. 



GEOLOGICAL REPORT ON THE PARISH OP 
CLARENDON.— By Jambs G. Sawkins.— 1865. 



This parish is bounded on the south by Clarendon Bay and the 
parish of Yere ; on the north by the Yanky and Cave rivers, a 
Une through the great morass and Pedro river ; on the east by 
the parishes of St. John and St Dorothy ; and on the west by that 
of Manchester ; and embraces 440 square miles. 
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Physical Featttbbs. 

On the south the alluvium extends firom the porthern boundary 
of the parish of Vere to the base of the limestone hills that fonp a 
part of the Mocho Mountain range. 

By a road that passes througli a depression in this range and 
emerges near Teak Savannah the beautiful valley of the Minho 
or Dry River opens out suddenly to view with the Bull Head 
mountain^ 2,880 feet high, forming the background to one of the 
most charming scenes on the island; on evenr side are seen high 
ridges deeply furrowed by ravines, cut out by watercourses that 
flow down them in cascades of greater or less magnitude until they 
unite with one of the greater streams in the lower part of the 
valley. 

After entering the valley another bold ridge called the main 
ridge is seen in the west dividing the waters of the Minho from 
the St. Thomas, giving additional grandeur to the scene, long 
sloping ridges descending from its apex, the tints and forms 
varying at each turn. Ascending the south side of the valley by 
the banks of the St Thomas river, the scene become still more 
varied by numerous rounded hills that lie lower in the great basin 
between the two rivers; these hills are covered with a coarse 
wiry grass that forms a strong contrast with the deep foliage of 
the bamboo, of the cotton tree, and of others that grow along the 
water-courses, forming horizontal lines so effective in the per- 
spective of a landscape. 

As we proceed in this report the causes of these low round hills 
being comparatively barren amidst others densely covered with 
luxuriant vegetation will be found to arise entirely from the 
nature of the rock of which they are composed ; at the same time 
they present an example to the agriculturist of the utility and 
value of a geological survey, whereby the poor lands are dis- 
tinguished from the prodactive by reference to the maps. 

On the north of the Rio Minho there are a few expansions of 
the river alluvium that are now covered with the guava bush and 
short grass ; these were once highly cultivated, as the ruins of 
many abandoned sugar estates testify. From these flat lands the 
Bull Head mountain rises to the height of 2,880 feet, on which 
there is an extensive plateau or tableland where the vegetation 
presents a frigid, dwarfed, and diminutive aspect ; but on descending 
a few feet on either side this sterility disappears, and the dense 
foliage of the tropics again pervades the forest in the highest 
luxuriance. 

On the north of Bull Head mountain Hollis's Savannah 
expands out to the north-west, intersected by deep ravines whose 
narrow channels by circuitous windings conduct the w^ater down 
to the valley of the Minho. 

To the north of this again, another savannah occurs, separated 
from the first by a semicircular range of limestone hills stretching 
from the great morass ; on crossing this plain small inequalitiep 
occur on the surface whereby the clays of the yellow limestp^e 
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are exposed^ these aavumalis when thus ranounded hj hills 
present pretty glens, and when enlivened hj the art A man 
become highly pictoresque. 

Betuming from this part of the parish by the Bog Hole^ and 
coursing along the sonth-weetem boraer of the Hollis's Sa▼amlal^ 
the limestone hills rise to a greater hdght» and the country 
becomes much broken up by the erosive action of small streams 
that issue from their base, all pouring down the '"o«T*»fain dopes, 
about 1,500 feet of perpendicular descent, before they readi the 
laiger tributaries of ue Minho. 

Below these savannahs a succession of ridges and comica} hilla 
occupies that portion of the parish that forms the nordi-westem 
limits of the great valleys of the Minhp and St. lliomas riveca. 
From Logic Green the view of the first-named is Ug^y 
potnresque. 

After nassing round the heads of these rivers the southern side 
of the vuley becomes precifntous, often presenting escarpments of 
several hundred feet in hdght ; and as the waters issue generally 
near the sununit of the hills at the base of the limestooo, the 
substrata being composed of sand and gravel, the amount of 
denudation is ereat, converting the whole surface into one seriea 
of hill and guily difficult of access, particularly in the vicinity of 
Devil's Br^ikneck, and Wash-away gullies, between '^immi^ 
fields and Windsor. 

On rising to the summit of the southern edge of these valleys 
near Blackwood there is a road that leads to Cabbage Hdl and 
Peace river^ where the character of the savannah country presents 
itself with clay and sandy levels surrounded by yellow or white 
limestone hills, the elevation of these savannahs being 2^182 feet 
above the sea. 

The yellow clays that underlie the yellow limestone frequently 
occur on the surface, and as the water throughout this district 
was observed to issue generally from a stratum of blue clay lying 
a few feet below the limestone, the importance of such knowledge 
in a section of the country like this, and in these mountains where 
the inhabitants suffer so much for the want of that element, cannot 
be too highly estimated, as by a little careful examination and 
labour their wants may be supplied. 

To the west of Chapelton a number of streams that issue from 
the vicinity of Teak Savannah have eroded the substrata so as to 
form a considerable incurvation on the south side of the valley, 
from the top of which a very beautiful view presents itself to the 
north, embracing that portion of the parish previously described, 
while on the south the hills slope down to the plain of Lower 
Clarendon, with several conical hills of white limestone standing 
apart in the middle ground of the landscape. 

From Old Woman's Savannah, which is a prolongation of 
HoUis's, the views are very picturesque, varied by plain and hill, 
with mountains in the distance, the great valley intervening, all 
contributing to diversify and render them pleasing. 
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BlYBBS AND BaVIKES. 



The Minho or Dry River and the St. Thomas take their riae 
at the extreme western part of the parish, and run eastwardlj to 
the base of the Juan de Bolas Mountain, where they unite with 
the streams that issue from that mountain. The St. Thomas flows 
into the Minho a little west of the Finders River, which is the 
largest tributary that enters the Minho from the north. 

After forming a junction with the great Juan de Bolas River, 
the Minho turns south, flowing though Lower Clarendon and the 
parish of Yere, where it enters the sea. 

As these streams and all their tributaries issue from the clay 
beds of the vellow limestone formation at an elevation of 2,000 
feet above the sea, and as the beds of the Minho and the St. 
Thomas rivers in Upper Clarendon are elevated not more than 
400 to 700 feet, there must be a descent of 1,300 to 1,600 feet on 
each side of the valley before the smaller unite with either of the 
main streams. 

Between 20 and 30 of the lesser streams are called rivers, while 
the smaller tributaries that flow into them amount to nearly 200. 

The eroding action produced by the velocity given to these 
streams while descending from so great an elevation, and their 
proximity to each other, render the ridges between them so narrow 
and acute on their summits, that sometimes they do not exceed 10 
feet across, and except at their bases in the vaJley of the Minho, 
there appears no possibility of ascending above the cascades which 
occur in their course, where impeded by indurated strata of 
sandstone or conglomerate capable of resisting their force and 
denuding power. 

MouNTAiNa 

Bull Head Mountain, which is situated near the northern limit 
of the parish, is the most conspicuous object on reaching Upper 
Clarendon. The surface on the summit is composed entirely of 
decomposed rocks of the trappean formation ; the height is about 
3,000 feet, gradually sloping north towards Hollis's Savannah that 
lies to the north-west. 

The main ridge, which divides the two great rivers, the Minho 
and St. Thomas, is composed entirely of altered stratified and 
i<rneous rocks, that have risen like a sharp wedge, broad at the 
base and narrow at the top, to an elevation of nearly 3,000 feet, 
decreasing in height towards the west, where it becomes subordi- 
nate to the limestone ridges of Manchester and Mocho mountains, 
on the south side of the valley. The deep ravines on the slopes 
of this mountain appear due to surface water, as there are few 
streams that do not disappear during dry seasons. The northern 
side is too precipitous for cultivation, and is covered principally 
>vith forest trees. 

20073. M 
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Eleviitcil plmna barren of trees have been noticed In another 
portion of thia report ; that of Old Woman's Savannah extends 
from the north bank of the great Juan de Bolas river to the flic 
Pedro, forming the dividing hne between thia parish and St. Ann, 
bounded on the east by limestone bilU sloping down from the 
parish of St John, and uniting on the west with HolHs's Savannah, 
which extends north and west to Bog Hole and to Mackenzie's 
Savannah, where it abuts against a range of llmeatone hills ; after 
passing this range, another savannah opens and extends to Cave 
Kiver and the great morass. 

On the south side of the great valley of the Minho, Teak 
Savannah, although not so elevated as Holtis's, forms a considerable 
area of level land. There arc also between the limestone ridges 
and conical billa many tracts of level land of more than a mile in • 
extent, and again to the west an extensive eavannah surrounds 
Cabbage Hall. 

k DESCBiPTirE Geology. 

The geology of this parish is perhaps more interesting than 
that of any on the island. Here the stratified rocks are leas 
altered by metamorphic action than those to the eastward, and also 
leas disturbed, which enables the observer to determine with 
greater accuracy their relative position utd the order in iriuoh 
Qiey have been deposited. The fossiliferooa remains so indis- 
pensable to the geologist, which in the eastern parishes are often 
entirely obliterated by metomorphio action, are found here in a 
rec<^nizable state. 

Entering the parish of Clarendon by the main road from Old 
Harbonr to Chapelton from the parish line, the white limestone 
formation continues up to Teak Savannah, which is 1,383 feet 
above the sea. 

The character of the white limestone formation has been so fiilly 
desoribed in the reports on the eastern parishes that a repetition 
of it here is conudered annecessary, except, perhaps, that fosuls 
generally con^dered as belonging to the Miocene age are oooa- 
sionally found in a more perfect state than heretofore met with. 

After passing Clarendon Golly the white limestone rises to the 
height of 312 feet, forming a ridge dividing it from Palmetto 
Gully or Breadnut Bottom. The road leads up this gully, gra- 
dually rising to Chandler's Pen; it then descends to the Bio 
Minho, the banks of which, from the effects of erosion, present 
high cUffs exposing the beds of limestone that dip south and south- 
east. At this point the alluvial valleys of Seven Plantations and 
Longville open out; the alluvium is composed of the rocks and 
sands from the trappean and metamorphosed formations of the 
mountains north and north-west of the parish. There are in these 
valleys frequent opportunities of obserring the quaotitj of debris 
brought down by the Kio Minho or Dry oxver. 



:^iBI8H OF OLABBNTDOV. 179 

In 1864 there were four days during which the rain fell heavily 
in this and the upper district, which caused the river to overflow 
its banks and inundate these valleys, depositing on them sands 
and gravel from the trappean and altered series. In an agricul- 
tural point of view these deposits are considered advantageous, 
arising, no doubt, from the fresh supply of siliceous and felspathic 
debris in a disintegrated state, rendering the days more friable, 
and counteracting me effects of a superabundance of lime brought 
down from the surrounding hills in the form of carbonate of Imie 
or chalky marl. 

On the Bio Minho above LongviUe, banks 12 feet in depth 
of loose sand were deposited during the overflow alluded to. 
After passing these the road continues to rise over gravel and 
boulders brought down at former periods ; the white limestone 
then rises from beneath this detrital and continues in ridges and 
undulations until it attains the summit of the Mocho Mountains 
on the west, and ihe ridges that divide the Minho firom Bock Biver 
and Moore's Ghit on the east. 

On reaching the summit of this portion of the Mocho range, 
the sands and clays of the yellow limestone appear rising from 
beneath the white Umestone, the former being readily distinguished 
by its uniform yeUow colour and fossil OrbiculinsB, Alveolinse, 
&C., casts of Cerithium and other shells. This formation extends 
to the depression at Ashley, where it is seen resting on variegated 
sands belonging to the trappean formation. 

Chapelton Hill is composed of the yellow limestone, and con- 
tains many fossils near the summit ; on the lower road there are 
many spots where the junction with the variegated sands and 
days present good sections. Some of these clays are sulphurous 
and contain thin veins of gvpsum. 

Below the lower road the trappean series has been denuded 
by the erosive action of two streams, the one running north-west, 
the other south-east, leaving a narrow ridge between them, on 
which the road that leads to Sutton's rises over a hill less elevated 
than that on which Chapelton is built, composed also of yellow 
limestone. This formation extends over this hill eastwardly, and 
then sweeps round to the north-east of Bank's Estate, where it 
terminates in stratified beds of compact yellow limestone, con- 
taining orbitoidal and other foraminifend fossils, resting uncon- 
formably on the upper conglomerate of the trappean series, the 
yellow sands and clays having tlunned out at this point. 

Betuming again to the road that leads to Sutton's, and con- 
tinuing eastwara along the ridge, just after leaving the summit, 
there are beds containing a peculiar oyster, ribbed on the upper 
valve, and assodated with foraminifera. 

A little farther down the hill the variegated sands with quartz 
gravel occur, resting on the trappean series. 

On reaching the Minho Biver there was observed an outlier 
of stratified yellow limestone, in which the fossils are completely 
obliterated. 

From Sutton's to the hills west of Low Ground and North Hall 
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there is an alluTiitm brought down by one of the Htreanis before 
alluded to, and by uome smaller ones issuiog from the ridge to the 
south-west. These alluvia present flat and undulating surfaces in 
ani|)httheatral forms, with small patches of yellow limestone sands 
or clays resting on the summit of the hillocka. On the eastern 
aide of this alluvium the limejstone becomes marly, resting on the 
upper conglomerate of the trappean formation, which comes to the 
surface near the old works at Low Ground and the base of tho 
hill. Alluvium then covers the surface, extending to the Rio 
Minho. 

From the summit of Chapelton Hill northward the road 
descends rapidly to where the yellow limestone disappears under 
the alluvium of trappean sands and river deposits of the St. 
Thomas river ; proceeding on the road that winds along the sides 
of this river there is a great depth of detrital for the distance of a 
mile when a bold escarpment of conglomerate and trappean sands 
occurs on the south side of the river dipping S, 20° E. 10°, form- 
ing the base of the hill that divides the Byngloss river from the 
St. Thomas. Advancing north -westwardly these beds become 
more compact and indurated, occa^onally a bed of hard green 
folspathic rock occurs of very compact character dipping con- 
formably ; these soon become covered with the alluvium extend- 
ing to Pennants Great House which stands on beds of cretaceoue 
limestone, containing fosral Hippurites, Kadiolites, Actionellae, 
Corals, &c &c. This formation altliough observed in St. Thomas- 
jn-the-Bast, Portland and St. George's was not always recog- 
nizable from the changes it had undergone by tho proximity of 
intrusive or ^neous rocks, whereby the fossils in most instances 
are oblitflrated, the finding of these foaails in a more perfect state 
over an area of milea enables the geol<^t to compare and refer 
them to the cretaceous formation. 

Immediately south of these beds of oretaceoas limestone it was 
observed that the trappean sands, boulders, &o., were in a com- 
paratiTely friable condition, so loose as to be easily disintegrated, 
due no doubt to an absence of the metamorphio action that has 
indurated and consolidated these rocks on other parts of tlie 
island where they have oome into contact with emptiTe dykes. 

Prooeedine up the sooth side of the river St Thomas at Old 
Flantations uie oretaceoas Umestone is observed nnder trappean 
sands and conglomerates. The beds of the cretaceous limestone 
at this point are curved, dipping south a little west, they have 
been much disturbed and elevat«d about 300 feet by an intrusion 
of the lower rocks. This limestone has been so much broken up 
that large blocks are now scattered over the sides of the mountain, 
and many rolled down until they rested on the cretaceous beds. 

From Old Plantations to Mount Hindmost is a little more than 
a mile, from the latter place the trappean series occupies the south 
side of the river up as nigh as Jew's Spring, where the cretaceous 
limestone appears in an altered condition ; the colour is changed 
from yellow to greenish grey, and on approaching Windsor Hill 
west it becomes highly indurated and crystalline. 
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Windsor Hill is composed of altered stratified rocks like the 
main ridge on the north side of the river : the red shales have 
become very hard and jaspideous; the conglomerates although 
hi^Uy altered on the eastern side were observed on descending 
to Windsor old works comparatively loose and incohefflve. 

At the base of this hill the stream from Breakneck GuUey 
enters the St Thomas Biver^ the banks of which are composed of 
compact cretaceons limestone and the surface of the hill nsing on 
the west towards Smithville is rich with fossil hippurite, &c. On 
reaching the village the lower part of the trappean series is seen 
in bold escarpments in which was observed a red felspathic 
sandstone like that at Kellets, north«east of Bull Head^ which will 
receive further notice under the head of Economic Geology. 

From Smithfield westward to near the heads of the St Thomas 
River the trappean formation predominates, with indurated shale 
and conglomerates underlying it unconformablv. At a bend of 
the river about a mile below Leicesterfields the red jaspideous 
rock occupies a large portion of the hill on the north of the 
river; much of this rock has bluish quartz veins traversing it 
and is sufficiently hard to bear a good polish. At Slippery Gully 
and the hills on either side the cretaceous limestone appears in a 
masnve crystalline state, the fossils in which are rendered difficult 
of extraction by the tenacity with which they adhere to the matrix. 
The dip here is south but higher up the river about Leicesterfields 
where it again occurs it was observed to be dipping west The 
inference, therefore, is that the red jaspideous rocK is the intrusive 
one and centre of displacement in this locality. 

By following the south branch of the river from Leicesterfields 
to Shady Piece, a carboniferous shale with numerous small uni- 
valves and iron pyrites occurs, a bed traverses the river dipping 
south a little west 15^ This rock has been found generally 
between the trappean series and the yellow limestone, and its 
occurrence here may be due to a landslip from the escarpment 
which rises to the limits of the white limestone that occupies the 
sununit of the range to the south and west. 

Crossing the western part of the main ridge &om Leicesterfields 
to the Rio Minho near Logie Green the cretaceous limestone in a 
fragmentary state extends from the base of the hill to about 100 
feet above the house where there are several holes and cavities 
caused by the breaking up of the bed. The character of the 
limestone here is as massive as it is about Leicesterfields, but on 
the declivity of the hill entire specimens of small hippurites, &c. 
ore met with. Rising to the north-west the limestone disappears 
and the trappean sands and shales occupy the country between 
this point and the Yanky River which is the dividing line of this 
parish and St. Ann. 

Proceeding down the valley of the Minho, massive cretaceous 
limestone is observed to sink below some beds of conglomerate 
and the alluvium of Thatch Valley. 

Below the junction of Rodens or White River the beds are 
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seen elevAted to 48° dipping north-east. Ascending the WUte 
Bock Biver, large blocKB of Hippurite or Radiollto limestone 
cover the surface, collected there from tlie beds tliat occur near 
the heads of this river. In many of theso blocks the fossUe are 
of much larger dimeuBions than any that have been observed 
in any other place. A comparative measurement of the Badiolites 
gave six. feet in height to one individual. The limestone ia very 
compact, consequently the extraction of fossils exceedingly 
difficult. 

To attain the head of this river it was found neceasary to ascend 
by a path below its junction with the Minho over the hills of the 
tmppean series in which there is a deprcasion covered by a few 
acres of alluvium that was once cultivated. After rising another 
hill to the north-west at the crossing of the river and ascending 
about half a mile, a descent occurs which leads to the junction of 
two branches, that to the right hand leading through a narrow 
gorge in which the cretaceous limestone is aeen to occupy the 
base of the bill in thick beds, some of which are displaced and 
lying unconformably. The trappean aanda in this locality are 
soft and cut into deep chasms not more than 15 feet wide, so that 
the stream is but a few feet above the Cane or Yanky Biver, the 
course of which ia nearly at right angles to the Kodens or ^Vhito 
Biver ; and it appears to me that the engineering difficulties for 
a railroad would be few from Lower Clarendon to St, Ann by 
following this route from the valley of the Minho. 

Starting from Fraukfield up the Minho river to the junction of 
the Mohoej the trappean series and alluvium extends as far as 
Peckbam where a conglomerate and red Bbale occur somewhat 
altered. The trappean aerlea afterwards aaaumes a less compact 
form until it becomes quite sandy. After passing John Hall and 
Cumberland the country presents an undulating savannah character. 
A little above this the yellow limestone occurs in a fragmentary 
condition, highly fossiliferous, bat the sand and clays that ooour 
east and mvXh of this poin( have thinned out here. On reaohinff 
the greatest elevation on Hollia's Savannah the white limestone u 
found in detached lulls like ialands 400 to 500 feet high. 

Hollis's Savannah is a grassy undulating pl^ covered with red 
and yellow clays or ochres of a brilliant colour so finely com- 
minuted that witli very little manipulation may be rendered 6t for 
pEunting pturposes. Agates, quartz, chalcedony, and jasper pebbles 
also occur here ; the quartz pebbles as large as a man's head, 
the exterior of which is covered with a white opaque chalcedony 
and the interior containing large transparent yellow or amethyst 
crystals. Small spheroids of brown hsematite also occur here. 

Proceeding north from Bog Hole the clays and sands of the 
yellow limestone occur and extend to Anderson Town occasionally 
covered by white limestone. On the south side of the hill along 
which the road leads to Ballards Pond, the trappean sands are seen 
supporting the white limestone. The savannah around the pond 
is considerably below the level of Hollis's savannah, and so bt^gy 
as to be impassable during the runy seasons. Near Anderson 
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Town eeveral isolated masses of white limestone occur^ and an 
alluvium that extends to the Cane river. 

Betnming to Hollis's Savannah and proceeding east towards 
Stanhope^ there are seen some high escarpments down which 
stalactites have formed so as to conceal the original beds of lime- 
stone. An idea of the thickness of the stalactite is conveyed by 
the fact of a large tree four feet in diameter that grew firom the 
base of a cliff becoming embedded in the stalactite; the tree has 
decayed and left the impression of its bark in the hollow it 
formerly occupied. 

To the east this range abuts upon the Great Morass^ which is 
singularly on higher knd than the level of the surrounding 
country. 

The heads of Pindar's River issue about 400 feet below the 
morass^ and appear to have no connexion with it, as the waters 
from the morass flow into the Pedro River and sink under the 
white limestone, and appear again in Luidas Yale in the parish of 
St. John. 

At the cave where one of the branches of the Pindar's River rises 
{see Section), there are some fine beds of yellow limestone exposed, 
containing foramenifera, orbitoides, &c., and in the vicinity several 
patches of the nodular yellow limestone occur; also the quartz 
and agate pebble conglomerates which generally occupy the position 
between the yellow umestone and the clay beds. 

By pursuing the road to Farenough and Pedro River Estate 
on all the savannah lands the yellow limestone is either seen in 
stratified beds or in a nodular form ; but in descending to either 
of the rivers, the trappean sands and conglomerates become 
exposed, and where there is a water course, deep and narrow 
ravines are cut through this formation. 

At the junction of a stream which rises on the north of 
Farenough and the Pedro River that flows from the great 
morass, the yellow and white limestone appear on both sides, 
which, after passing through a narrow gorge traverses some 
beautiful pasture lands and sinks beneath the surface. From 
various observations made by the inhabitants in the vicinity, this 
river has a subterranean course beneath the limestone ridge 
forming the boundary between this parish and St. John's, and 
issues from the caves near Swansea in Luidas Vale, as described 
in the geological report on that parish. This subterranean stream 
of water is effecting an excavation in the trappean sands and 
gravel underlying the limestone, and makes its exit at a lower 
level, the difference of elevation at Pedro River, where it sinks, 
being some hundreds of feet higher than at Swansea Cave, at the 
mouth* of which the gravel beds are several feet in thickness, 
brought down by the water and deposited in the Luidas Valley. 

At Farenough and on the road to Ludlow, at Croft's Hill, the 
yellow limestone is found rich in fossils, viz., Foramenifera, small 
univalves, and bivalves ; and on parts of Old Woman's Savannah, 
approachbg Ludlow, large fossil oysters are foimd in great 
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numbers in the cane fields (turned up by ploughing) ; also agates, 
chalcedony, and quartz pebbles. 

The savannah is imdalaliag ; the aurface water collects and 
forma a lake near Ludlow Works. Between the lake and Look- 
out, the yellow foaaliferous sands, clay, quartz, pebbles, &c. 
extend nearly to the house, where the white limestone that covers 
the ridge and trends north- westward! y, presents bolated masses 
and an inaccessible country. Some historian states that there 
exists ill this vicinity a cave in which human bones were found, 
bat it appears to be quite unknown to the present inbabitanla, 
and my search for it was unsuccessful. The altitude of Old 
Woman's Savannah is barometically 1,669 feet, and Pindar's 
Biver, at its junction with the great Juan de Bolas, about 530 
feet, the Irappcan series i& exposed a little below the sammit of 
the ssTannah in a highly altered condition, particularly where 
the intrusive rocks are seen in contact; the shales are often 
impregnated with green carbonate of copper; but, excepting 
small crystals of felspar, there are no simple minerals aufficienlJy 
uniform and persistent to be identified. At the base of the hill 
the amount of gravel and boulders accumulated exceeds 30 feet 
in depth ; the gravel presents more the appearance of shingle or 
recently broken fragments with angular annrp edges, friction or 
attrition evidently not having acted on them. All the altered 
series disint^rate readily and the debris accumulates generally 
at the base of the hills ; the junction, therefore, of the cretaceous 
beds with the trappean is very rarely seen, consequently th« 
difficulty of determining their exact position is very great, and as 
the country presents obstacles to access, allowances must be made 
for errors in those boimdaries that may exist on the maps. 
Accomulations of gravel extend from the base of the lull west- 
ward to Crawl Biver, Ascending the hills there on the north- 
east and north-west the lower oonglomerates are exposed and tbe 
cretaceous limestone resting on them. 

On Pindar's Biver abovo ita junction with Crawl Kiver, the 
dip of the lower conglomerates is south for the distance of a mile 
or two, where an ohve-colonred gnuiular soft rock occurs, north 
of which the dip is nortli-east> and the cretaceous limestone is 
obeerved with a similar indination in a ranne below Arthur's 
Seat. 

Above the church near the parsonage dark fossiliferous shales 
occur; their condition is less altered tnan at Juan de Bolas, St. 
John. 

On the north-west of the parson^e is a bed of copper pyrites 
which, although not worked, is worthy of further exploration. 

Above Arthur's Seat, for more than a mile, the strata is dip- 
ping north, but it is much covered with shingle and gravel from 
the shales which are more highly altered, with veins of calcspar 
traversing the beds in every direction ; these, however, gradut^Iy 
become softer and quite friable with fossils that appear to have 
been converted into calcspar in the indurated portion of the same 
beds. 
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A little above these soft shales there is a very high esclurpment 
on the north-east of the river exposing fine sections of the trap- 
pean series ; but the cretaceous beds could not be determined as 
the cliff is too precipitous to ascend. Higher up the river^ beds 
of conglomerate appear on the east side^ and in large masses in 
the river ; but whether they belong to the lower conglomerate or 
to the trappean series could not be determined. 

On reaching Kellets, the country opens in a kind of amphi- 
theatre, and the hills being composed of sandstone and gravely the 
sandstone found here is of a dingy red colour^ ana from its 
compactness makes an excellent building stone, chiselling freely 
and hardening by exposure. The works and other buildings of 
this now abandoned estate are built of this stone, the doorways 
and windows beautifully ornamented. This same bed of sand- 
stone was observed between Leicesterfields and Smithville on the 
St. Thomas River. Its position in the series appears about 350 
feet below the yellow limestone. On the northern bank of the 
Pindar's Biver above Kellets the beds of the trappean series are 
boldly developed, particularly the conglomerate beds at the Great 
Falls. 

A little above ' Crawl River in the altered series there are 
indications of copper by the presence of the carbonate coating on 
many of the pebbles in the conglomerate. No economic value 
can be ^ven to such indicationa 

At the junction of the great Juan de Bolas River with the 
Pindar's, the debris brought down by the former contains altered 
shale highly charged with iron pyrites and comminuted carbonate 
of copper. 

Lower down the Pindar's on the west there is an outlier of 
white limestone forming a hill above Oats, and on reaching 
the junction with the Rio Minho an alluvium expands out on 
both the east and west banks of that river; further east the 
upper beds of the trappean sands, conglomerates, &c. divide the 
Mmho and Rock Rivers. Ascending the latter by the road 
leading to Provost, along which the conglomerates and indurated 
shales are exposed, and arriving at Provost, a junction of these 
rocks occurs with a disintegrated porphyry containing carbonate 
and sulphuret of copper. This rock is much decompcc^ on the 
hill south-east leading to the Stamford Hill mine. Deposits of 
copper ores are found stratified conformably in the b^ over- 
lying the porphyry, and also contained in the latter rock, those 
known as Gold Mine and Friendship Mines dipping north on the 
north side of the porphyry, and those known as the Stamford 
Hill and Charing Cross Mines are dipping south on the south 
side. This rock varies much in its constituents, sometimes it is 
syenitic, at others dioritic, and at others granitic, all more or less 
containing iron, copper, or gold in minute atoms. 

The occurrence of copper ore in the granite of the West Indies 
is very general ; at Virgin Gorda, one of the Virgin Islands, it is 
found in bo pure a state that it can only be worked with a chisel. 
At Camaguay, in the Central province of the island of Cuba, it 
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occurs in the granite in maaaea of copper pyrites, and in tMa 
ialand from the first appearance of the granitic aeries in the 
pariah of Port Boyal, St. Andrew, and Sue Kiver,in Metcalfe, 
traces of copper are to be naet with in combination with the rocks 
of the granite family. 

In the foregoing pages the physical features and descriptive 
geology have been given in the order of tlicir occurrenco on the 
various routes taken in the course of examination. It is now pro- 
posed to ajjpend a short description of each geological division 
according with the various colours adapted to designate them on 
the maps. 

A. — Alluvium. 

The alluvium in the lower part of the parish is composed 
entirely of the remnants of rocks that form the sides of the Daain 
of the great valley of the Minho. The greater portion of it must 
have been deposited before the bed of the river had eroded the 
substrata to the present low level. The banks of limestone on the 
Boutli-east of tlie fording at May Pen are 00 feet above the water 
level, and near Halae Hall there are 30 feet of gravel, sand, &,c. 
On proceeding westward the boulder and gi-avol deposit diminishes 
in depth, and on reaching Rynsbury no gravel occurs in the silt, 
clay, and sand that covers the surface in that eectjon of the 
parish. 

The alluvial deposits on the banks of the various tributaries are 
generally of small extent, dependent on the size of the stream and 
the nature of the rock over \vhich the river passed, and on which 
ttie detrital is deposited ; those on the St. Thomas River are tlie 
most extensive b^low Mount Hindmost after leaving the altered 
series of the mtun ridge. 

B. — fFhite Zimegbtne. 

This formation haa been described fully in former reports ; as 
there ia a peraiatency in all the chemical and physical charao- 
teristica therein described, it remuns only to obderve its relation 
to and distinction irom the yellow limestone which is mo)re definite 
here than in those parishes where tliere baa been greater disturb- 
ance and alteration in the inferior beds on which it repoeea. In 
Clarendon Uie white limestone does not att^n the thickneas that 
it does in Portland or St David's; it ia alao found to be resting 
on sands and days, and not on ^ther the metamorphosed sbalea 
or granite as in St. Andrew'a. It thins out in many places at 
its bmita north as well as south, where it is generally fossiliferous, 
not in the centre. The Mocho Mountains are entirely composed 
of white limestone, but in the western portion there are many 
places where the clays and sands crop out from beneath, occupying 
considerable areas. 

0. — Yellow Limestone. 

The yellow limestone is found beneath the clays and sands that 
lie below the white limestone ; the peculiar yellow ochre colour it 
poawesea ia readily recognized. 
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The upper part of the limestone is fragmentary, contuning 
miocene fossils, with peculiar foramenifera ; below these are beds 
of sand, day, and pebbles, to which succeed the compact yellow 
limestone with a thickness of 12 feet. These limestones were 
observed at the cave from which issues one of the tributaries of the 
Pindars Biver, and at the quarry on the east of Dank's estate. 

These beds of limestone contain multitudes of foramenifera, 
closely resembling those of the Clairbourne beds of Alabama and 
those of Jackson, Mississippi. 

D. — Trappean Series. ^ 

This formation is about 1,300 feet in thickness, consisting of 
loose sand, gravel, and rounded boulders composed of fine crystals 
of hornblende and felspar, with less silica than alumina. The 
deposition of this series appears to have taken place under water, 
as horizontal lines characterize the conglomerates, shales, and 
sands, in many instances arranged in beds according to their size 
or specific gravity. 

Sometimes these beds are highly indurated, at others so loose 
that the sand and small pebbles are plown off the side of a cliff by 
the wind ; and where such beds are exposed on a river bank the 
amount of denudation becomes very great. It is to such causes 
the great deposits of homblendic and ferruginous sand that occur 
at and below Longville are derived. There does not appear any 
cause for the induration of the beds that form the prominences 
of many of the hills in the valley, and from the circumstance of 
finding the cretaceous fossils below these indurated beds less 
altered than in other places, the inference is that the change has 
been produced by simple mineralization rather than by heat. 

E. — Carbonaceous Shales. 

It is only in the lower strata of the trappean formation that 
fossils occur ; they are found in a dark slate-coloured shale ; small 
univalves and bivalves are numerous, while the carbonaceous 
colour given to this rock is supposed to be derived from vegetable 
organic matter of which there are occasional but imperfect traces. 

F. — Cretaceous Limestone. 

There is a greater extent of this formation exposed in thb 
parish than in any of those previously examined. This is due 
principally to the great amount of denudation produced by the 
Minho and its numerous tributaries. This limestone is composed 
of a mass of fossil Hippurites, Badiolites, ActeonellaB, Corals, &c. 
&c., forming beds some of which are 30 feet in thickness. When 
these beds occur at a distance from the intrusive rocks the fossils 
can be disengaged without much diflSculty, but when the intrusive 
rocks are in contact with the strata the fossils are more or less 
obliterated. - 
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G. — Lotcer Conglomerates, Shales, ^c. 

The lower conglomerates are generally of a purple or reddieli 
chocolate colour, accompanied with a coarse grained friable ehale. 
The pebbles aiid boulders are large and much rounded, principally 
porphyritic ; rarely pieces of granite, syenite, or diorite are met 
withj quartz very eeldom as a simple mineral or crvBtallmo. 
Crystals of felspar occur in a purple matrix poaseasing iridescence. 
In the vicinity of an eruptive rock these conglomerates are very 
compact, and often so altered that the pebbles can scarcely be 
distinguished from the equally hardened matrix. The shales that 
inferBtratify with the lower conglomerates near igneous rocks also 
present an alteration of their constituents. Crystals of natrolite 
often occur in the altered ehales. 

Where these conglomerates and shales are disintegrated the 
varieties of colour produced are remarkable for bright red, pink, 
yellow, purple, green, and white ; they are often soft and friable. 

H. — Metamorphosed Series. 

The metamorphosed rocks are either conglomeratic or shaly. It 
ie seldom the lines of stratification cannot be seen, although the 
metamorphic action does iu many instances render it difficult to 
determine the conglomerates from the more massive rocks. 

Among the most striking changes that the shales have under- 
gone is their conversion into porphyry. By an experiment in a 
common lime kiln some slaty shale of a grey colour became por- 
phyritic, white crystals were formed and segregated from the matrix, 
which was indurated and changed to a more ashy colour. 

The lowest are always more highly altered than the upper, 
which would induce the opinion of the changes having been pro- 
duced by heat and pressure. 

Where the rook appears to have been originally clayey it nasumes 
the character of clinkstone or phonolite. Lower in the series there 
is a greater amount of silica, and they then a«Bume the character 
of quattzite. 

Among the most interesting rocks of this aeries is a very fine 
con^omerate of minute pebbles of different colours ; it is suffi- 
ciently hard to take a fine polish. Sometimes the remnant of a 
fossil has been found in tnis fine conglomerate, also delicately 
lined agate and chalcedony. 

This formation generally yields a productive soil, and the sands 
derived from the disintegration when mixed with the maris and 
clays of the white and yellow limestone formation will be found 
of the highest importance to the agriculturist. 

I. — Igneous Rocks. 

The granitic rocks of Jamaica are generally represented by 

syenite or diorite ; in all felspar is more abundant than either 

quartz or mica. Diorite more generally appears in the form of 

dykes piercing through the lower sfralifitd beds, while the syenite 
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and granite rise in extensive masses^ often presenting a dome 
shape and exfoliating Uke the coating of an onion. The type of 
igneons rock which prevails in Clarendon consists of porphyry of 
many varieties, compact or crystalline, and exhibiting aJmost every 
shade of colour ; the constituent minerals are uncertain, and liable 
to replacement. The most remarkable replacement is that of 
small grains of copper minerals, and as they come into contact with 
the atmosphere carbonate of copper is produced, which stains the 
surface and gives rise to expectations never to be realized The 
igneous rocks form the base of all the formations in this island, and 
rise as high as the white limestone, consequently must, in some 
cases, be considered of an age subsequent to the formation of that 
^eat coralline structure which covers the greater part of the 
island. 

Economic Geology. r 

Copper. 

The Clarendon mines at Charing Cross and Stamford Hill 
afford a nearer approach to true lodes or mineral veins than any 
of the other" metalliferous deposits of Jamaica. Without being 
contained in mechanical fissures, still the deposits are bounded by 
definite walls and characterized by distinct gangue and ribs of ore. 
The width of the veins sometimes attains 16 inches, and they seem 
to occupy definite zones or lines of weakness in the porphyry, 
which is the containing rock. Whether these zones are due to frac- 
ture or merely to a divisional structure of the rock is uncertain, but 
we incline to the latter supposition. Where the copper ores approach 
the surface the sulphurets are converted by the action of surface 
water into blue or green carbonates and intimately mingled with 
gold disseminated in small grains and threads. 

From the ignorance of the parties conducting the labours of the 
mine at the period these ores were taken from it, the gold was 
regarded as pyrites, and as the carbonates of copper were con- 
sidered of too low a per-centage to bear the expense of exportation, 
they were thrown among the d^ris of the mine into a deep gully, 
and when the geologists visited these mines in February and 
April 1865, they found the lower adit the only one in a state to 
inspect, the upper shafts and levels had run together, and the 
weeds and bushes grown over their entrances. 

During the year 1858 some specimens of blue and green car- 
bonate of copper from either Stamford Hill or Channg Cross 
mine were given to the Honourable Lewis Mackinnon by the 
late Honourable Edward Thompson as specimens of copper ore 
from the Clarendon mines ; as such they were regarded, and on 
Mr. Mackinnon's leaving Halse Hall, where he then resided, these 
specimens of copper ore were thrown away. While I was 
surveying this parish I occupied the house at Halse Hall, during 
which time Mr. Charles B. Brown, the assistant geologist, while 
on a visit to me discovered a small piece of these said specimens, 
and on close examination by him, it was dbcovered that what had 



I 



^SOLOOT OF SAMAIOA. 

been coneidered by the miners as copper pyritea was truly gold ; 
Bubsequently another and larger piece was examined, and found 
to eontaiQ sufficient gold to be considered a gold ore, the value of 
which was estimated at from 60?. to 70/. per ton, besides tha 
copper, which would yield from 12 to 16 per cent 

By the statement published in De Cordovna price current 
December 31st 1857, it will be seen that 207 tons 15 cwt. 3 qre. 
15 Iba. were raised and shipped by the Wheal Jamtuca Company, < 
in proving the Charing Crosa mine to that date. Had these 
mines been worked by an individual instead of a company ia- 
curabcred by a staff of officers, and had due attention been given 
to the value oi the ores, it would have proved a profitable under- 
taking. The thickness of the deposit or vein is 16 inohea on the 
north-weatem course, and on the south-eastern also. 

From the Stamford Hill mines there have been some shipments, 
but there is no published account of the amount. Small quantities 
were also sbiped from Gold and Friendship mines, the latter rich 
in arsenical pyrites. 

At Arthur's Seat a sunilar copper deposit has been discovered, 
but not worked. 

Ochrei. 

On the north-western part of Bull Head Mountain, there are 
deposits of red, yellow, pink, and brown ochres, that may, by the 
simple process of washing in the same manner aa the Cassava 
root is prepared, be made valuable for paintings of the most 
delicate nature. Tons of this valuable pigment may be collected 
with little trouble. 

Sandstone. 

It will be seen by reference to the body of this report that this 
Btone is found near the surface at Kellets and at other parte of 
the parish less accessible, the qualities of this sandstone cannot 
be surpassed. The houses, not only of the dwelling and hospital 
(built on the moat magnificent scale), but all the works of tiie 
estate are built of this stone. It is quarried easily, wrought 
without difficulty, and stands the weamering effects of the at- 
mosphere remarkably well. 

Clay for Bricks. 
Wherever the yellow limestone occurs a good stiff yellow clay 
may be obtained more suitable for making bricks intended for 
external purposes than the red clay of the vmite limestone.* 

Road Material. 

The white limestone with which this parish is so abundantly 

supplied is used generally for making the roads. It is an ex^ 

cellent material, but every shower of rain that falls on it washes 



* There ia DODe ■np«rior to the brick from tlie bloc clay that lies at tbe bate of the 
ycUov limMtoM tenatian. 
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off that wUch has by trituration or the heat of the sun been 
rendered incohesiye. On observing this shortly after my arrival 
in the island^ I recommended an admixture of the rocks £rom the 
altered series^ the result as determined by the contractor of the 
St. Thomas-in-the-East and Eongston turnpike is^ that a com- 
bination makes a durable concrete. 

The altered rocks of themselves^ when properly spread in the 
form of gravel make a good road^ but when nuxed with limestone 
a concretionary and bmding action ensues making a firmer 
surface. 

Manures. 

From the yield of those estates that receive the wash of the 
cretaceous rocks^ it is inferred that some phosphate or other 
fertilizer is disengaged from fossils contained in them. In general^ 
the product of lands in the vicinity of the cretaceous beds is 
25 percent* greater than on the alluvial lands of Lower Clarendon. 
Where the wash is from the white limestone^ the marls and clays 
are stiffs and require the aid of sand to open the pores of the soil. 
The fine black sand that collects on the banks of the larger rivers, 
when thrown on a stiff day or marly soil is found to produce this 
result most effectually. 

Water. 

The supply of water in many of the white limestone districts is 
very limitedi whereas in the yellow limestone districts it is abundant. 
If ihe eye is cast over the geological map of this parish it will be 
seen that all the water that supplies the rivers issues from the 
yellow limestone formation. Now^ as the yellow limestone rests 
on impermeable clays, a supply of water may be confidently 
expected in its vicinity. In the Mocho district where the in- 
habitants have to go eight or ten miles for water, they might by 
proper attention to this fact find water close to their houses, as, 
m many parts of the country the white limestone has been much 
disturbed or denuded, and the yellow limestone exposed suffici- 
ently to admit of a well being dug, in such cases at the depth 
of twelve feet water will be foimd. 

As a guide of the yellow limestone the fossils which characterize 
it should be studied, the Foraminifera and the large ostreas are 
immistakable. 
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BotJSDAKIES. 

The parish of St, Ann is boimded on the east by the parish of 
St. Mary ; on the south by St. Thouias-in-the-Valo, St. Jolm, and 
Clarendon ; on the west by the parish of Trekwney ; and on the 
north by tlie sea coast, extending from White River to the Rio 
Bueno. 

Physical Featdees. 

Tlie physical aspect is mountainous or hilly over nearly the 
entire hiurface of this pariah, there being on no part of it five square 
miles of level land tnoue continuous area. The highest mountain is 
Mount Diablo {3,053 feet); the principal range connected with it 
trends to the north-west, clipping towards the sea between Dry Har- 
hoiir and Rio Bueno. Many of the subordinate hilly ranges also 
ti'eud in the same direction, wliilo otlicrs are nearly at right angles 
eastwardly and westwardly. The summits of these hills present every 
variety of form, some square- topped, others round, others pointed 
caaee, and are, like the mountun ranges, covered on the top with 
forest trees, while thur Bides and slopes form picturesque glens t^ 
guinea grass, affording a luzuriaot pasturage for cattle. That 
denudation has carried off those portions of the land that once 
covered these valleyB and glens is often very manifest by the expo* 
sure of horizontal beds of limestone on the hills, lookmg like so 
many steps from their base to their summite. In the depressions 
large holes or sinks frequently occur, and when of such dimensions 
as to avoid being choked with clay or vegetable matter they act 
as drains to the water falling on the a^acent surface; the 
smaller hollows become covered witli clay, but in the course of time, 
drop by drop, the water percolates, and to the annoyance of the 
grazier, he finds the ponds disappear which he had prepared 
for watering bis cattle. 

These sinks are due to cavernous hollows peculiar to limestone 
formations, and iu this parish to watercourses that traverse and 
erode the substratum immediately above (he blue clays at the base 
of the yellow limestone. I would recommend, in cases of boring or 
digging for water, that no work of consequence be undertaken 
until a bed of yellow limestone is found, which may be known by a 
fossil oyster of gigantic dimensions, or until the Orbitoidal limestone 
is met with. As in all cases where permanent sources exist, they 
have been found to issue from a point between 10 and 20 feet 
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Delow a bed containing oysters^ or the compact Orbitoidal limestone, 
which may be recognized not only by the fossil, but by its per- 
sistent yellow colour. 

The finest examples of these sinks occur in the interior, near 
Ballintoy and Dorothy, under the name of Light Holes. At 
the latter place, 700 feet below the top of the ridge, there is a 
constant pond of water, and as the deposited sand and gravel con- 
tain portions of disintegrated trappean rocks, it would appear that 
this water had communication with those of Cave River valley to 
the south, where the trappean series is elevated above the surface. 

In this parish, as in all limestone countries, caves and cavities 
occur. These are due sometimes to overhanging ledges of lime- 
stone, or to the different angles the beds may be thrown; or, 
as is more frequently the case, from water having made a 
channel between the limestone and the substrata, particularly 
in the case of the trappean series, which is sandy or gravelly, 
yielding readily to the force of a current of water, while the 
limestone would be unaffected or slightly abraded when over- 
hanging the portion excavated in the sands, gravel, and clay, often 
forming subterranean passages miles in extent. The causes of 
streams issuing from beneath a bed of limestone, and running over 
the surface for a short distance and then disappearing again, is 
explained by the disturbances that took place when the limestone 
was elevated from the sea ; cavities were then formed in which water 
now collects, and as these reservoirs overflow they find or make 
passages through the beds of limestone, and often appear on the 
surface where a separation of the beds occurs, and disappear in the 
corresponding hollows on the other side of the valley. 

Rivers. 

There are no less than 31 streams called rivers in this parish, of 
which there are only five that can be rcizarded as such, the 
remainder being either mountain streams or rivulets. The largest 
rivers are White River, Rio Bueno, St. Ann's Great River, Cave 
and Yankey rivers, none of which are navigable. The two last, 
as well as the Pedro, run from west to east, but all the other 
streams flow toward the coast. 

There is a peculiarity in the aspect of this parish unlike that of 
any other on the island ; it presents a plateau or table land between 
1,000 and 2,000 feet above the sea, with numberless small hills 
resting on it. Its capacities are not so much agricultural as 
pastoral, in which it is rarely surpassed in any part of the world. 

Descriptive Geology. 
Alluvium, 

The Cave Valley presents the largest expanse of alluvium that 
has been deposited by the Yankey and Cave rivers, the waters of 
these rivers being confined by the high lands that surround this 
valley. The only visible outlets of these rivers are beneath the 
beds of limestone, in what are called sinks or caves. 

soo7a. N 
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The valley is extremely fertile to the head of the Ytinkey River 
or Cascade, the sugar cane mtooning 10 anil 12 years, srnd yields 
so abundantly that tlic produce from the cugar catatea heara a 
longer land carriage than many others in the island. 

The alluvium of the Pedro River is also surrounded by high 
land, and resembles that of Cave Valley inasmuch as the deposit con- 
sists principally of the dtSbria from the trappean series. The land 
is not level, and is uncultivated. To the east of the valley the 
river sinks below a shelf of limestone, where it forms a subterra- 
nean lake, which in the case of flood enters a subterranean channel 
at its eastern end, aod issues near Swansea, in Lut<)as Vale, in tlie 
parish of St. John. 

Tho alluvium at the base of the limestone hille that approach the 
coast is generally of less extent than in the parish of St. Mary or 
on the southern portions of the island. The soil of the greater 
part is composed of calcareous tufa, with vegetable matter, marl, 
and red clay ; but in no case were disintegrated trappean shales 
or sands observed, except near tho mouth of St. Ann Great 
River. 

There is a lai^e amount of calcareous tufa, forming; elevated 
depo^t« near the coast. The process is interesting, as the active 
agent is water. One of the finest examples is that of Roaring 
River, where the water is seen rushmg along through a dense 
forest of trees, wild canes, grass, and bush, depositing lirae in an 
extremely fine state of comminution, adhering to every root and 
branch in its course, aocumTiUting and filling up the space, and 
thus gradually becoming a solid mass of precipitated limestone. 

Ifkite Limestone. 

Entering the parish of St. Ana from St. Tbomaa-in-the-Vole by 
the Mount Diablo road the beds of white limestone are seen lying 
horizontally, and all the trappean series that come to the sur- 
face on the southern slope disappear. At the dividing line the 
height of the road is 1,800 feet above the sea, near which is a 
remarkable conical hill and a bold eeoarpment of thin horizontal 
beds of white limestone much covered with stalactite. Proceeding 
north the inclination of the Umeatone beds dips also in that direction 
at an increasing angle, until arriving at the base of the hill below 
Scbwellenburg. On reaching Unity Valley the inclinations vary, 
and the surface of the limestone becomes fragmentary and mixed 
with marl. 

From the upper portion of this road the characteristic features 
of the parish are beautifully displayed, in numerous round, conical, 
flat, and pointed limestone hills, with long open glens and glades, 
covered with guinea grass, with here and there an orange or 
pimento tree standing alone, as if to contrast their dork and beau- 
tiful folii^c with the vivid green of the grass. 

The summits of these hills, generally covered with loose 
blocks of limestone, resulting from the breaking up of rocky beds 
under the process of denudation, are often covered with the lai^est 
forest trees, large vines, and deep foliage. The slopes of these 
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hills are often gradual, and deeply covered with red clay or a 
yellow sandy marl. 

Approaching the Moneagne the yellow clay and marl predomi- 
nate^ and also about Phoenix Park ; nearly due south of which 
there is a deep ravine^ which divides the once connected ridge on 
the west from Mount Diablo and the eastern side of the Pedro 
Valley. This rid^e trends to the north-west as far as the Finger 
Post, where it unites with a collateral ridge trencUng in the same 
direction, gradually sloping towards the sea between Dry Harbour 
and Bio Bueno. 

At the Finger Post a road runs south up the Pedro Val- 
ley. On each side of this valley there are evidences of disturb- 
ance, the beds of limestone dip away from each other south-west 
and north-east; after passing Bonneville they are horizontal, 
and continue so as far up the valley as Edinburgh Castle, where 
the general dip is northerly. On rising the ridge south of the 
village of Bensontown there is a spring of water, due to a sub- 
terranean deposit in the white limestone ; in dry weather it dis- 
appears. From this point there is a gradual descent to the Pedro 
Biver ; about a mile north of which the lower beds of the white 
limestone are much disturbed, particularly on the hill west of the 
Pedro Estate and north of Comfort Springs. 

On entering Pedro Estate the yellow limestone appears at the 
surface ; and on approaching the present bed of the river, an old 
alluvial deposit is encountered, on which quartz pebbles, agates, 
and crystalline igneous rocks are observed. 

Ascending the hill on the west, beds of the yellow limestone 
occur, containing Orbitoides, a large oyster, &c &c., also a bed of 
light blue clay i^om which some large springs of water issue, which 
has given the name of the locality ** Comfort Springs." Below 
the blue clay the trappean series of sands and conglomerates 
appear extending westwardly into the parish of Clarendon. 

Betuming north and taking a course west from Edinburgh 
Castle, after rising to the summit of the ridge composed entirely 
of white limestone, on the west of the Pedro Valley, then 
coursing to the north-west^ the yellow limestone appears in a deep 
glen, in beds many feet in thickness ; from the base of which a 
stream of water issues in two branches, which after uniting mean- 
der across the glen, and then sink below beds of white limestone 
coastwards. All this portion of the country appears to have been 
much disturbed ; fissures and holes are very common on the sur- 
face of the white limestone ; some of these occur on the summits 
of the hills, and are not more than 6 feet in diameter. There is a 
deep ravine near the ruin of a house on a conical hill, that has 
perpendicular escarpments of 358 feet. To account for these 
fissures, holes, and ravines in any other way than by the disturb- 
ances of subterranean forces appears to me diflScult, as there are 
no appearances of any surface agency that could have produced 
so deep and complete a separation of the strata. 

The rough and uneven surface of the country west of this for 
some miles, renders it quite impassable ; high peaks, steep hills, 
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ravines, gullicB, siok holes, &c. present £0 many obstnnlps that llila 
^lortion of the pnri?h hns well earned the niijieHation nf " terra 
incognita." 

Ketuming agnin to the Pedro Valley, tliere taking a track 
through Grier Park, the beds of white limestone arc seen in 
horjzontiil position along a ridge trending nearly east and west, in 
which numerous casta of foaaila are found ; then asccniling the ridg* 
by I-'riendahip, eaat of the Pedro Valley, through a beautiful deep 
p;irk-likc glen, where is a great depth of the same red earth so 
persistently associated with tlic white limestone in this island ; 
and rising again over stratified and broken-up white limestone 
beds, much weathered and mixed with red or blockish enrtli. 
Ou the summit of this ridge there are several level spots on which 
dc|K)sita of red ferruginous earlh, resulting from the decompoeition 
of the limestone, extend over aniall areas suitiiblc for the cultiva- 
tion of Indian com and ground provisions i but cannot be con- 
sidered arable lands, in consequence of the quantity of loose atone 
or the unequal and incouaiderable thiokneas of the deposits of soil. 

This is the ridge that divides the Pedro Valley from the Luidna 
Vole, which Is rather more open at its entrance on the north than 
towards the south ; it bears the appearance of an old river course 
from the quantity of limestone boulders and the confused state in 
which they are scattered over the lower levels. 

From the base of the ridge to the Moneaguc the valley is com- 
paratively level, and covered with a considerable depth of red 
ferruginous earth, and highly cultivated in guinea gr.isa. From 
the Moneague to Blue Hole at Rio Hoe there is a eouKiderable 
descent ; and the lower beds of the white limestone and a portion 
of the yellow limestone appears in the vicinity of Walton. There 
is also a considerable deposit of alluvium extending from Blue 
Hole to Walton, which appears to lie on the yellow limestone, na 
fragments of the latter are found on the borders of the lake con- 
taining orbitolites and other foasila that are only found in the yel- 
low limestone. 

At Blue Hole there is a spring of water that rises from below 
the white or yellow limestone, which is now covered with calcsiuter 
or calctuff; the depth from which this water rises produces a 
light blue colour, hence the name. The water from this source 
makes tortuous windings over an alluvium more than two 
miles in extent, and then disappears below a ledge of lime- 
stone on tiie western extremity oi the lake. This lake in the fall 
of the year 1863 expanded ite dimensions more than it hid for 
many years before ; and as considerable time elapsed between the 
season of the periodical rains and the augjnentation of the 
water in the lake, it would therefore appear to be sui>plied from a 
subterranean reservoir, the channel of which is subject to obstruc- 
tions. Since 1804 it does not appear to have reached the extreme 
outer bank until 1863. To the north-east of the Blue Hole there is 
another hut smaller lake, which evaporates during the dry seasons, 
and leaves a white calcareous deposit over the surface. 

ProceeiJing from the Moneague to Ocho Rion by Walkers 
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Wood and Hiattfield, till the latter pointy nothing is seen but red 
ferroginous earth and outcrop of the white limestone. 

From the top of the hill at Hiattfield the Ocho Bios Gully 
commences^ and descends for three miles to Great Pond. In this 
gully are exposed laminated beds of white limestone dipping in 
opposite directions, those on the east dipping east and those on 
the west dipping westwardly, so that the road, although in a deep 
ravine, passes along the anticlinal axis. There are in some 
parts of this gully protruding masses of limestone projecting on 
the one side, that correspond with the cavities in the same bed on 
the opposite side, so that the evidence in favour of its being a 
fissure, is stronger than that of its being the result of abrasion or 
denudation. 

On reaching Great Pond the land becomes slightly inclined 
towards the coast, with an alluvium near the sea, which occurs 
also a little to the eastward of the bay of Ocho Bios. Between 
that bay and the mouth of White Biver the limestone approaches 
the shore, there are also patches of the coast limestone (post- 
tertiary), containing corals, &c., such as exist on the present 
coast. 

The White Biver is one of the boldest streams of the parish, 
and although not navigable for vessels, boats may ascend it some 
distance above Prospect. 

Above Industry there is a waterfall presenting picturesque 
features, but very difficult to approach on either side of the river, 
and although the water falls with great force, trees, wild cane, and 
bushes grow thickly on the rocks immediately adjacent. 

From the falls of the White Biver to Belleview, Mount Plenty, 
Woodfield, Friendship, Union, Hopewell, Bromley, Greenfield, 
Endeavour, nothing strikes the eye but red ferruginous earth 
and small limestone hills, with their horizontal beddings, deep 
glens and beautiful open pastures, secured on all sides by walls 
built of the limestone collected from the surface, and displaying a 
most luxuriant mass of guinea grass, orange and pimento trees. 

Turning west from Ocho Bios the road passes close to the shore, 
and where there is low land or a watercourse entering the sea, 
there is a large deposit of calcsinter, extending a considerable 
distance 'out from the shore, and where there is a clifi^or head land 
it is generally composed of the debris of the hills, forming a lime- 
stone concrete or conglomerate mixed with red ferruginous earth. 
At Belmont there is an elevated plateau which extends to Dunns 
Kiver ; it has the appearance of being upraised since its forma- 
tion, the whole being composed of limestone rubble or gravel, in 
combination with calcareous tuff, over which is a deposit of veget- 
able soil with the red ferruginous earth, which always accompanies 
the white limestone formation. At the southern part of this 
terrace thei'e is a large spring of water, called the Bog Spring or 
Cave Biver, the area of which is about one-fourth of an acre, its 
crystalline transparency renders every pebble, insect, shell, or fibre 
visible beneath its surface, while the stillness and almost imper- 
ceptible movement, created In its calm and majestic flow from be- 



OGiitli an eBoarpmont nemg hundreds of feet above it, oovered with 
derive folitifje, suet as ib never ween beyond the tropic, reflecting 
every leaf, limb, and branch on its tranquil surf Eice, renders itBoch 
a scone as is presented by encliantment. This spring, it ie sup- 
posed, is either tlie outlet of the Rio Hoe Lake or that of Bomg 
other reservoir, whose eubterraneon position is unknown to us ; in 
its course to the sea, like all the freeh wat«r etreams on this coast, it 
deposits ealcsinter. 

If the beauty of the Bog Spring or Cave Eiver has called forth 
our admiration, it has failed to diminish that produced by 
the extraordinary beauties of Roaring River which runs into the 
sea about a mile to the west of it, over a ridge of ilfi own 
forming and self-sustaining, at a level of 40 feet above the plateau 
of Belmont. Here is a body of water, about three times the 
volume of that of the Bog, rushing headlong down a ridge of half a 
mile in width through a dense forest of high timber, wild cane, 
grass, and underwood, depositing aa it proceeds so much lime in 
the form of calcsinter as to incrust the surface of the roota and 
sterns and form a solid mass, increasing incessantly ; at the same 
time increasing the land over winch it runs, and by the more ready 
evaporation of the lesser quantity of water on the edges of the 
stream, the deposition of the lime is more rapid, and ia forming 
banks on each side of the river, so that it is not only adding to 
the land in the centre of the channel, but forming for itself a 
trough to retain all its elements, the result of which will be a 
bold proniontoi'y at soiiie future day on this coast. 

Proceeding from the Bog to Murphy Hill the ascent Is princi- 
pally over calcareous tufa until approaching the summit, when 
the compact white limestone occupies the surface with red earth, 
and this characterizes all that portion of the country from Murphy 
Hill, Annandale, Arthur's Seat, Hermitage, Park, Trafalgar, 
Green Park, Tydenham, Bradford, Black Heath, and Cresoent 
Park. 

From the Roaring River to St Ann's Bay the country is very 
level, the only depressions being due to existing or former water- 
courses ; the Bubeoil is genertuly composed of rubble from the 
limestone ranges of hills and motmtains to the south, with a thin 
deposit of vegetable or red soil of no very great depth ; and as 
this subsoil is not so well adapted to nurture the roots of plants u 
the more siliceous felspar of the trappean aeries, the yield of the 
sugar cane is less here than at Cave Valley, wTiere there .is a 
deposit from the trappean series which will be described here- 
after. 

At St. Ann's Bay there ia a deposit of gravel in which flint, 
quartz, and igneous rocks arc foimd ; these arc brought down by 
the Great St. Ann's River and the Little Negro River, both of 
which enter the sea near the bay. Approaching this bay from 
the east by the coast road nothing is to be observed but the cha- 
racter of the alluvium, which is similar to that to the east, the 
only difibrence being that the surface soil is of greater depth and 
contains some of tnc gravel and sand from the trappean series. 
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To aecertain how this occurs it is requisite to explore the Great 
St Ann's Biver^ by ascending which it will be seen that the 
springs which supply it issue firom below the yellow limestone at 
the base of Mammee Bidge^ which is much elevated near New 
Ground and Carlton ; these streams have cut through a portion 
of the upper conglomerates of the trappean series and expose 
some of the superincumbent black shales to the east of Liberty 
Hill, also in the Little Negro River to the norih-west of the same 
place. 

On the west side of the Little Nccto Biver, on the road to and 
near St Ann's Bay, there are some fine sections of the laminated 
beds of the lower limestone, resembling very closely those at 
Petersfield and Mount Pleasant in St Thomas-in-the-East. 
These beds are quarried for building purposes, and are said to 
harden on exposure to the atmosphere (see Section). They dip 
from the river course at angles varying from 23^ to 53^ south- 
west 

On the east side of St Ann's Great River, through New 
Ground and Font Hill, the limestone is very much broken up, 
and contains large nodules of flint and chert. Every section here 
presents an appearance of disturbance or displacement. After 
passing the Anchovy Gully the white marl appears and continues 
down the hill as far as the estate of Drax HalL 

To the east of which is Ventures or Harbridge's River, on 
tho east the surface is composed of chalky marl from the base 
to the summit, and has been very properly called Chalky Hill. 
The view of the coast scenery is very beautiful from the turns on 
this road, embracing St. Ann's Bay and Don Cristobars Cove, 
where Columbus is said to have lost his vessel in the year 1503. 

Proceeding from St Ann's Bay westward, after descending 
from the hill on which a portion of the village is built, the land is 
low and swampy as far as the molith of Church River. 

The hill on which Seville Great House is located approaches 
nearer the sea, and appears to be an outlier of Richmond Hill, 
that stands out prominently from the main coast range. On the 
western side of this hill there is a road leading through Coolsbade 
up to Wakefield. Near the base the whole surface consists of 
loose detached fragmentary limestone, chert and flint. On reach- 
ing Coolsbade there is a terrace of alluvial and vegetable soil on 
marl and limestone gravel. After rising a few hundred feet above 
this flat, the crystalline or compact limestone beds continue to the 
sumniit above Wakefield, dipping south ; and soon after reaching 
the apex of the ridge, the dips are N.W. 35°. The table land is 
here attained, but the surface is much broken by deep ravines, 
conical hills, and spurs from Mammee Eidge to the east From 
the difierent inclinations of the strata the surface water collects in 
the depressions here to a greater extent than in other parts of the 
parish. 

After passing over a mile or two of moist land and rising a hill 
to the south, then over some undulating uncultivated country, all 
of which is composed of white limestone, red and yellow earth, 
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and occasional beds of marl, this track mteraectH the old interior 
road at Little Kent, and runs a.!ong tlie base of a spur from the 
principal range that treads froiu the base of the Pedro Valley. 

At Little Kent there are small patched of level land forming 
jrlene between hills of limestone ; these, however, do not extend 
far south, as the country is rough and uninhabitable over a large 
portion of this part of the parish. Soutli of thia road there is only 
one means of paasagc, which is by the Cave Valley road from 
Brownstown. 

On leaving Little Kent and going east between it and Green 
Park the highest part of thia portion of the pariah is attained 
on crossing Mammee Ridge. Near Spring and LochcarrenstJca 
the surface of the limestone on the slopes of the inclined 
land is very much broken up. This character of the Umestoiio 
admits of two inferences: the one is that it is the result of the 
breaking up of the beds during the disturbances that ensuod 
during the elevation of the whole white limestone formation from 
the coi-al zone to the height of 2,000 or 3,000 feet above tlie level 
of the sea; the other is that in ihe process of denudation the beds 
have weathered into fragments and subsequently conglomerated by 
adhesion with red earth or marl. 

Leaving Little Kent and proceeding to Brownstown, the same 
brecciated or fragmentary limestone and red earth occupies ihe 
entire country, varying a little into hard compact limestone in the 
vicinity of Chippenham Park, near which the valley of Knapdale 
opens, trending wcat-norih-wcst ; this valley has a greater dcjitli 
of red soil, and h cultivated as a sugiir estate. This is the farthest 
inland, of the coast estates. Approaiohing Brownstown the country 
becomes more broken into hills and hollows. 

Taking here the southern road that leads by Friendship, 
Knuttsford, Cyprus, St. Acre, Itosetta, Betheny, Alexandria, 
Alva, and Ballintoy, all this country pi-esents one mass of lime- 
stone with little change in character. In the hollows and depres- 
sions there is generally a greater accumulation of the rod or 
yellow earth ; which is taken advantage of by the peasantry for the 
cultivation of ground provisions, Indian corn, &c. 

On reaching Alexandria and Ballintoy the country opens out 
into extensive glens or narrow valleys that are cultivated in sugar 
cane. It, therefore, appears that the red earth was here of suffi- 
cient depth and extent on the surface of the limestone for arable 
purposes, yet there is little change in the loose and brecciated 
chai-acter of the limestone. 

Proceeding from Ballintoy to the Light Hole on the old 
Spanii^i road that leads into the parish of Clarendon through the 
Great Morass, the country is very rough and broken ; the surface 
presents a mass of limestone in blocks of all sizes and of all shapes, 
over which no horse can travel, and for man extremely difficult 
and dangerous. On reacluTig Light Hole the effect is singular 
and curious. The sun shines on the side of a hole in the 
limestone that has sunk from the surface considerably above 
the level of the northern rim, where it is viewed by the 
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spectator. The size of this hole is about 300 feet long, 50 
feet wide, and 200 deep. Large trees grow at the base, but there 
is no possibility of descending the steep precipitous sides. 

Betuming to Ballintoy by another track that passes over 
broken up and fragmentary limestone, the whole of this section 
of the country, and particularly that to the east, is uninhabit- 
able and intransitable. 

From Ballintoy to Cave Valley the road leads by Hyde Park, 
Bennetsfield, Aboukir, and other pimento estates. From the 
latter the land descends towards Cave Valley with very deep 
ravines and glens. 

Near Hyde Park there is a much more extensive light hole ; 
it embraces about 5 acres of land ; the top of the ridge from which 
the perpendicular escarpment commences is about 300 feet above 
the plateau on which the spectator stands, and from the plateau 
to the water at the base of the hole is about 400 feet The sides 
are not so perpendicular on the eastern edge but that it can be 
descended with safety. The sand and gravel deposited at the 
bottom contain a large proportion of lime, but also some 
trappean sand that forma banks of considerable depth to the 
south sides. This hole presents a fine section of the subordinate 
beds of limestone. 

Cave Valley is about four miles long and two and a half wide, 
with numerous small detached limestone hills picturesquely dis- 
posed on its surface. The Cave River meanders through it from 
the west, and sinks beneath these hills of limestone or the cliff on 
the eastern limit of the valley. The soil which covers this fertile 
valley is deposited during the overflows of the river, which rises 
about eight miles to the west from beneath the yellow limestone, and 
has eroded the trappean series, which contains fclspathic minerals 
much more congenial to agricultural purposes than the red earth 
derived from the white limestone. 

By ascending this valley after passing Friendship, the white 
limestone hills on both sides of the river approach each other so 
as to convince the observer of their connexion at a former period. 
After passing this junction the beds of yellow limestone appear, 
and on reaching Boroughbridge the trappean series rises to 
the surface, and the effect of its denudation consequent on the 
incoherent nature of the constituents is seen in the extensive 
undermining of the superincumbent yellow limestone and of the 
white limestone covering the high ridges to the north and west 
of the valleys of Sandy, Challee, and Cascade, through which 
five different streams (not laid down on Robertson's maps) 
connect with the Yankey or Cave River. All this portion 
of the parish is fertile and susceptible of the highest im- 
provement in an agricultural point of view; the elevation is 
between 2,000 and 3,000 feet, consequently the plants of 
the temperate zone flourish as well as those of the tropical. It 
may be useful to remark the circumstance of the sugar cane 
ratooning here eight and nine years, which it will not do in the 
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lower and hotter portione of this parish. European vegetables 
alpo attain great size. 

By leaving this beautiful and fertile district, there is no other 
way than by the Cave Valley and Dry Harbour road. From 
Brownstown to Dry Harbour the limestone becomes more marly 
and less fragmentary; some beds are exposed between Orange 
Valley and Wilton, dipping nouth-wcst 15°, whereas those on the 
opposite side of that valley dip north-east 25° ; the depression 
between the two is nearly a mile in width and one and a half long. 
At the nortliei-n extremity of this depression there h a ravine that 
trends to the north-east, the hanks of which consist of rubbly or 
fragmentary limestone, below which the country opens on another 
small table land around Dumbarton. Ki.siug from this on the west 
through Queenhithe and Flamst«ad to the head of Dry River 
Gully the limestone ia generally of a fragmentary cliaracter, 
mixed with red earth. The descent from Flamstead to the gully 
is steep hut not precipitous. There ia a good spring of water iu 
this gully, but from the neglect or ignorance of those who have 
the care of it, the calcsintcr continually depositing on its course 
is filling the orifice from which it issues, which wm soon become 
closed. 

From this spring there is a track on the west that leads over 
some stoop hills of broken up and gravelly limestone to " Ridges," 
from which the road descends to Rio Bucno, near the mouth of 
which there arc two lagoons, with a small extent of alluvium com- 

Sised entirely of c:\IcarcouB gravel anil vegetable soil. Near 
engal Estate there is a prominent knoll, consisting of coralline 
limestone, in which there are some well-preserved fossils. 

From Rio Bueno to Dry Harbour the greatest part of the sur- 
&ce consists of hard white limestone and red earth, but on ap> 
proaching the bay of Dry Harbour the limestone becomes more 
chalky, and so it continues along the coast eastward, covered 
occasionally with greater or less vegetable soil. Where the watei> 
courses are there is generally the greatest deposit of calcainter. 
About two miles east of Dry Harbour there is an extensive oave 
beneath a ledge of the limestone, contuning many chambers and 
curiously disposed stalactitic formations. 

The descent from Orange Valley to the coast by Tripoli pre- 
sents the same features and characteristics of the limestone slope 
from the table land to the coast. 

Yellow Limestone. 
The determination of any locality at which this formation 
appears in this parish ia important, because it is as certain an 
indication of the existence of water aw well can be, from llie cir- 
cumstance of its lying above an impervious clay. The places 
where thb limestone hoe been observed are at Cave Valley, near 
Boroughbridgc, Yankey River, the Pedro Estate, at Comfort 
Springs, Walton, in the bed of tlic great St- Ann's River and 
Negro Rivers. This limestone can be distinguished witli great 
facility by the fossils it contains. In the upper beds a small oyster 
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occurs^ and other bivalves^ nnivalyes, &c.j the largest is a Ceri- 
thum. Middle beds contsdn a large oyster, from 10 to 14 inches 
in length. These strata are very abundantly exposed near Cas- 
cade, on the Tankey River; also at Comfort Springs. Below 
these beds are several layers of compact orbitoidal limestone semi- 
crystallized, which lie immediately above the water. Below this 
a light blue clay is generally found, and the next in succession 
is the upper conglomerate of the trappean series. 

TYappean Series. 

Although this has been more fully described in the report on 
Clarendon^ it may be well to repeat some of its characteristics. 

The trappean series occupies about 1,500 feet, lying below the 
yellow limestone. 

EcoNOKic Geology. 

Minerab, 

The only metalUc mineral found in this parish is bog iron ore, 
and that merely concretionary in the red earth, resmting from 
the decomposition of the limestone. 

Building Stone* 

The quarries near St Ann's Bay yield a soft siliceous limestone 
that works freely, and has been advantageously used in building 
the new court-house and other edifices. It is s^d to harden by 
exposure to the atmosphere. 

This kind of stone may be procured wherever the lower beds of 
the limestone are exposed, as they are at many places along the 
coast range. 

High up the St. Ann's Great Eiver a specimen of shell marble 
was u>una The bed belongs to the upper part of the yellow 
limestone formation ; it is of yellowish colour, and takes a good 
polish. 

Boad Material. 

The white limestone and marl are very abundant in this parish, 
and generally used advantageously for the above purpose 

Lime 

Can be obtained in every part of the parish. The best is that 
which is most highly crystallized. 

Mineral Water, 

At Sandy Valley, near the head of Yankey River, there is a 
very strong chalybeate spring. 

Salt Springs, 

In the bed of the St. Ann's River, near Windsor, there is a 
strong saline spring ; also in one of the small streams to the east. 
Good salt may be made from either by evaporation. 

Jakes G. Sawkins. 
May 10th, 1866. 
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CONTENTS. 
Pa*sic*r. FEiTUUBS; — 
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goils, Suiiding Slonc, Hoad Material. 

Physical Features. 

In thia parisli the area occupied by low-laying lands and slightly 
eltivatod triicte constituting the lowlands, together with morass, ia 
nearly equal in extent to the area occupied by broken mountiuDous 
country. From a rough computation at least one-eighth of the 
entire parleh must be composed of morass and swamp. The cliief 
features may be thna briefly enumerated. From the extensive 
lowlands there vise four priucipol mountain tracts or ranges, viz., 
the Santa Cruz, Nassau, Lacona, and that to the westward of 
Middle Quarters. The Santa Cruz Mountaina extend from Yard- 
Icy Chase on the sen coast to Lacovia ISridge. The top of tlie 
ridge runs from Corby Castle through Potsdam, Torrington, and 
Malvern to Stanmore Hill ; a little beyond this latter place it 
narrows and decreases gradually in height until it finally termi- 
nates abruptly at an altitude of less than one-half the greatest 
elevation. The southern end of the ridge falls from Corby Castle 
westward by a Euccesaion of uneven terraces down to the Pedro 
Savanna; southwardly it loses little in height as it nears the sea, 
rising at Yardley Chase to over 1,500 feet, and forming a pre- 
cipitous line of coast which exteods from Little Pedro to Jack's 
Hole ; while eastwsrdly it falls steadily towards a ridge of con- 
siderable height, which runs nearly at right angles to it, ranging 
from between Yardley and Little Pedro Bay to the Savanna 
below Portaea, From the resemblance to a cross which these 
physical features present the mountain receives its name.- This 
ridge descends gently towards the foot of the Manchester Moun- 
tains on the east, forming an extensive savanna. Two curious 
ridges run at right angles to it and parallel with each other, 
continuing t-ome diatance down the side of the slope towarda Alli- 
gator Pond. The north-eastern slope of the Santa Cruz range 
is gradual in inclination, but at the same time extremely rough, 
being a continuous descent of round limemtouc hills. The foot 
of this slope runs from I'ortsea through Lower Warminster, 
Long Hill, Southampton, and Santa Cruz Park. The south- 
wet-tern slope is very prccipilous and not of the rough chanicter 
of that of the north-east ; its base runs from Lacovta Bridge along 
Burnt Savanna, through Malvern AVelts and Ilounelow to Round 
Hill. The highest elevation attained by the Santa Cruz Moun- 
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tains does not exceed 2,300 feet From the foot of the Santa 
Gruz Mountain at Long Hill and Lower Friendship a series of 
round limestone hills of inconsiderable height range across to the 
Gutters and Montpellier, there joining with the base of the 
Manchester Mountams. The Nassau range of mountains descends 
on the north to the level alluvial plain of the Black River, 
and terminates in a tortuous line from Y auxhall through Appleton 
and Siloah to Union. It is divided from the Lacovia Moun- 
tains on the west by the Black River. The foot of the southern 
slope runs from the Bogue through Elim to Breadnut Valley. 
Its eastern extremity passes into the Manchester Mountains from 
Lookout to Chumagna, and on the north in the district of Balack- 
lava it is connected with the rough mountainous district to the 
north of Mexico Island and Aberdeen by a wide ridge which 
passes between Wallingford and Mexico. This mountainous region 
runs back to the Hector's River Sink on the one hand^ and beyond 
the boundary of the parish north of Aberdeen on the other. From 
Aberdeen the country slopes gradually down in a southerly direc- 
tion to the extensive and fertile alluvial plain north of Bagdale 
and Windsor. The country north of Vauxhall is rough and 
mountainous, and continues so to and beyond the boundary line of 
the parish north of Accompong. 

The Lacovia Mountain runs from Breadnut Valley, curving 
first southward, then northward, and finally terminating above 
T. S. Estate. It is nowhere higher than from 900 to 1,000 feet 
Sloping by rough rounded hills to the south it soon descends to 
the level of the Lacovia Plain, its base running from Y. S. through 
Middlesex to Cornwall. Above Cornwall a branch ridge runs in 
a southwardly direction to the vicinity of the Black River, a mile 
or so above Lacovia Bridge. The northern side of the Lacovia 
Mountain descends gradually, and is joined to a great area of 
broken mountainous land which extends away for many miles in 
a northerly direction to the environs of the parish, where it con- 
nects with the high lands of St. James and Trelawny. This area 
is traversed by many deep and almost impassable valleys between 
steep and rugged hills. North of Ipswich this mountsunous land 
continues across to the boundary of the yellow limestone at 
Ginger Hill, from whence it continues southwards, becoming less 
rugged, and forms the whole of the mountainous area between 
Y. S. Estate, Middle Quarters, and the line of the parish of West- 
moreland as far south as Grand Vale. There is a large area of 
country extending from Great Pond, near Fullerswood, and 
included between Williamsfield and Watchwell on the one hand, 
and Pondside, Thachfield, Fort Charles, the sea coast, and Blun- 
ter's Well on the other, occupied by rounded limestone hills and 
ridges, some of which attain a height of 400 feet. From many 
points on the elevated regions just described numerous and mag- 
nificent views of the scenery of the surrounding country can be 
obtained. 

All the country to the south of Grand Vale, Brompton, and 
the Parsonage, together with a narrow strip along Middle Quarters, 



aaOt-OGT OP JAMAICA. 

oonBtituteH the lowlands on the western side of the Black Eiver. 
At Grand Vale, Forest and Font Hill there are a few ridges and 
hills, but the^e preeent quite a different ni*pect to the white lime- 
Btone hills. All the rest of this area ib composed of level or 
slightly undulating ground, with much morafta along the coast, 
and with numerous ponds of water scattered over the districts in 
the vicinity of the moraefi. To the southward of Lacovia Moun- 
tain there is another tract of level country reaching gouthwnrdi 
from y. S. Estate down both sides of the Y. S. Eiver to the 
morass helow Holland, and eastwards to Lacovia Bridge. This 
plain continues on the opposite side of the Black Kiver between 
the two extensive morasses of the Black River and Broad River, 
and is there called the Great Cashew, The district south of the 
Groat Morass and between the base of the Santa Cruz and the 
hilly region of Fort Charles is an almost level plain, which extends 
southwards and jo'me the Pedro Plains and Savanna, beyond 
KewelL Eastwards of the Black River, and between the north- 
eastern base of the Santa Cruz and the western base of the Man- 
chester Mountains, there exists another large extent of low lands. 
The part of this tract near the foot of the Santa Cruz and in the 
neighbourhood of Long Hill, Goshen, and Peru is composed of 
low and undulating hills and ridges of about 200 feet in extreme 
height. On the north is a large extent of morass and swamp. 

The princip^ rivers are the Black River, Maiden Valley River, 
and Jones's River, the first-mentioned of which has many tribu- 
taries, viz., the Broad, Grosraonde, Horse Savanna, Brays, Middle 
Quarters, Y. S., M&^otty, and Dry Rivero. The main soorce of 
the Bla(i BJTer is to the westward of Island Estate Works, At 
which place it issues &om a large and deep pool of beaatifally clear 
water holding no sediment in suspenuon. It receives a large 
supply of water from the Bine River and Seven River head% 
which are situated at the base of the white limestone ; from theu 
Bouroea the water, which is Isdeo with calcareous matter, partly 
rushes out horizontally, and partly rises. The greater portion of 
this water joins the Black River at Golden Grove. But some of 
it, however, sinks afler passing IsUnd about half a mile, runs mider 
a limestone hill for fully a mile, and emerges at Union, where, 
af)£r a subaerial coarse of one quarter of a mile, it sinks imder the 
Kaseau Mountains to a^ain emerge at the Bogue. The water 
issuing from the cave called Mexico Gulf is turbid and laden with 
debris. One curious fact in connexion with this river is that it 
very often flows for a few hours only in the day, whilst the One- 
eye or Orford River is runnnig steadily and constantly into the 
opposite end of the cave at Wallingford. Some distance within 
the eave there is a barrier of rock, which only allows the water to 
pass when a sufBcient quantity comes to overflow it ; hence after 
showers of rain this condition is attained. When the water in the 
cave is lower than the summit of the barrier it must find an egress 
at the Seven and Blue River heads. The Block River has no falls 
until it reaches Appleton; from this on there are numerous slight 
cascades of a few feet in height down to Maggotty, at whioh p^ 
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as well as above Breadnut Valley there are some fine and pic- 
turesque falls. This river is navigable to large boats from its 
mouth to Barton^ and one of its branches is navigable up to Elim. 
Next in importance comes the Y. S. River, which rises at Ipswich, 
bursting out with great force from the base of the white lime- 
stone ; it then winds slowly through the small alluvial tract, and 
again flows rapidly over a limestone bed, falling in its course at 
one spot over ledges of rock down a considerable slope, and form- 
ing a most beautiful cascade. After this it emerges on the level 
country at Y. S., and traversing the morass at Imddle Quarters, 
finally empties itself into the Black Biver. This river is navigable 
as far up as the vicinity of Holland. It is highly probable that 
this is but a continuation of the Jones's Biver^ afterwards to be 
described. 

The Broad river, with its tributaries the Styx and Cashew, lies 
entirely within the Great Morass ; it is navigable for some distance 
along its course. 

The Grosmonde river rises in the morass situated between 
Peru and Cabbage valley ; it flows into the Great Morass, and is 
there joined by Brays and Horse Savanna river ; another branch 
runs in from Elim which is navigable, after which it empties 
itself into the Black river. 

Middle Quarters river rises from a fine spring in the white 
marl in the district from which it receives its name, and flows for 
its whole course in the main morass. 

The Maiden Valley river rises on the border of the parish of 
St. James, and after coursing through a small plain and receiving 
one branch from Eldersley sinks in the white limestone beyond 
Cook's bottom. Mulgrave river is of inconsiderable size and little 
more than one mile in length ; it also sinks beneath the white 
limestone. The Jones' river rises on the boundaiy line of St 
James', and running south-eastwardly is joined by numerous 
small streams which increase it considerably ; after a course of 
about three miles it disappears in a valley near Claremont. The 
heads of the Great river spring at Pisgah, and after a course of 
three-quarters of a mile it is joined by a small branch, at which 
place the comers of the parishes of Westmoreland, St. James, and 
St Elizabeth meet. A small portion of the Orange river lies 
within this parish. 

Luana spring rises from the white marl at Forest Pen and 
empties itself into the morass on the coast near Luana bay. Font 
Hill spring runs into Scott's Cove ; during very dry seasons its 
supply of water is exhausted. The Spice Grove springs sink in 
the mass of the white limestone on the hill side, only coming down 
to the plain at Pepper during rainy seasons. The spring, which 
rises at Nottingham gate, is conducted down the hill side by a 
narrow mason work trench or gutter, and so carried on to Pepper, 
a distance of two and a half miles. 

Besides the numerous ponds occurring in the neighbourhood 
of the morasses, as at Hodges and elsewhere, there are three 
sheets of water of considerable size, and although here called ponds 
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the one next described deserves tlic title of lake. It ia cnlied the 
Great Pond, and ]\es not fur from the eea const near Parottee. 
It is a fine sheet of freah water of over a mile in length by three- 
quartcre broad, and having a great depth of wat«r in places. A 
spring at its head feeds it, while from its lower end a small stream 
flows into the adjoining morass- Between this morals, which is 
called the Walde-vacca and Parottee bay, there lies another sheet 
of water which comes next in size to the Great Pond ; it, however, 
contains salt water from the overflow of the intervening beach by 
the' aea at difiercnt periods, and is therefore a kgoon. Inland 
from Calebash bay in the Pedro district, and about one-third of a 
mile from the coast, lies a largo pond of brackish water. 

Descriptive Gkoloqt. 
Alluvium. 

Bordering the Black river from its head at Mexico and Island 
down to the bend at Magotly is a considerable tract of alluvium, 
the upper or eastern portion of which is composed of a yellowish 
or brownish clay and lonm, while the lower portion below Apple- 
ton, though similar in texture, is of a reddish hue. All that in 
the vicinity of Island, Mexico, Golden Grove, and Union, also 
bordering the river at Appleton and Vauxliall, is a fine dark 
alluvial deposit of great depth and extreme fertility. Along the - • 
Black river from Bogne to Lancaster, and spreading out from 
tliis to Elim and the Grosmonde river, is a large tract of alluvium 
composed of a dark brownish or black clayey material along the 
immediate vieinity of the rivers, and of a yellow or reddish clay 
beyond. This reddish clayey alluvium often contains vast quan- 
tities of rounded pellets of oxide of iron, and is found at a slightly 
higher level than the alluvium bordering the rivers. It is evi- 
dently an older deposit and is not as fertile ae the more recent 
alluvium. The white and mottled sonda of the Lacovia plun, 
the alluvinm at Hodges, Brompton, and Font Hill, the Great 
Cashew between Holland and Y. S. Estate, and abo some patches 
at Elim, Horse Savanna, and Parottee belong to this deposit. 
From the point where the Black river enters the plain at Bread- 
nut valley the alluvium lines the river down past Biscany to a 
point opposite Grass river wharf. 

The Eluvium at Ipswich covers a considerable tract of land 
bordering the river, and is composed of fine reddish detritus of the 
upper conglomerate and trappean series brought from the region 
of Jones' river and carried by a subterranean channel into the 
head of the Y. S, river and by it deposited. Further down near 
Y. S. estate below the great cascade, is another similar though 
much smaller deposit. 

Coast Limestone. 

Along the coast line of the parish in various localities, as at Scott's 

bay, from Starve Gut to Billy's bay, along Pedro beach and bluff 

and along the coast from Bratinan's bay towards Alligator pond 

the coast limestone occurs, forming a low cliff of 15 or 20 feet in 
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height; in some places, na nt Pedro beach, it forms a low breast- 
work aloDg the shore line. This formation is composed in places 
of vast masses of large compound corals embedded in and cemented 
firmly by carbonate of lime and marl, while in others it is 
com])osea of a similar aggregation of coral masses in a loose soft 
yellowish marl in places here and there more consolidated. At 
Starve Gut bay a cliiF section shows these beds resting horizontally 
upon the white limestone formation, the surface upon which they 
rest being rough and water worn. It would appear that this coast 
limestone is the remains of an old ^* fringing reef built upon the 
white limestone, and as that formation has been upheaved slowly 
from the sea, so in like manner has the reef been affected until at 
last it has attained its present position. Besides the numerous 
fossil corals in this old reef there are many univalve and bivalve 
shells, together with echinii. The subjoined list of fossils are 
numerously represented, viz. : — 

Conchifera. — ^Pecten, ostren, lithodomus, kc. 

Gasteropoda* — Natica, cassis, strombus, &c. 

All these shells and the corals are of living species, and from all 
the evidence on the subject it is evident that this deposit occupies 
a stratigraphical position equivalent to the post-pliocene of Europe. 
At Pedro bay, resting upon the upper conglomerate, are some 
recent strata of a coarse gritty nature composed of grains of 
yellowish and black sand cemented with lime. The lower part 
of this deposit dips at an angle of five degrees in a south-east 
direction, and only a few feet of it can be seen ; the upper part 
rests unconformably upon the lower, dipping north at an angle of 
25 degrees. The whole is finely bedded. Only a very small 
area of these beds is exposed, the blown sand of the neighbourhood 
having completely hidden the rest. Tlie horizontal surface of the 
upper layer contains numbers of rounded vertical holes from one 
to six inches in diameter. 

White Marl. 

This marl constitutes the surface of a large pi*oportion oF the 
lowlands of the parish. It stretches from Grand Vale and Font 
Hill to Dallingtober, and from thence to tlie sea coast, also along 
the base of the white limestone past the Parsonage, round along 
Middle Quarters, and up to Y. S. estate. A second large area is 
in the district from Hodges to Black river. 

It appears in the southern portion of the Great Cashew, and 
crossing the Broad river at the old bridge forms all that large 
extent of fine level land between the foot of the Santa Cruz and 
the hilly district at Fort Charles. Connected with this is the 
area of Burnt Savanna, the southern foot of the Lacovia mountain, 
and all that country between the Santa Cruz and Manchester 
mountains and the Great Morass, all of which are entirely com- 
posed of the white marl. In composition and appearance it closely 
resembles the marls of the white limestone, but is usually of a 
purer white colour, although in some instances it has a yellowish 
cast. 

20073. O 
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At Tvro MUe Wood, Soutluimpton, and near George's Valley 
there are quarries of a soft white atone in this deposit resembling 
chalk, which la moist when quarried, and can easily be cat with 
an instrument into any ehape ; on exposure U> the atmosphere it 
ports with its moidturc and becomes liard and firm. 

This deposit fomis a gently undulating country with occasional 
hills and ridges of 100 to 200 feet in height above the general 
level. The dip is very slight and is principally in a soutberiy 
direction, but there ore hesideB local disturbances which produce 
dips in other directions. At various places on the exposed surface 
of this mari vein -like ridges of different width, from two inches to 
one foot, may be seen crossing the marl In different directions, and 
usually lying in northerly and southerly courses. They stand 
vertically above the surface a few inches, and often branch wid 
pass into each other. These ridges when examined do not show 
true vein structure, but are homogeneous thronghout, being 
exactly similar to the rest of the marl in composition, but differing 
in a greater degree of hardness. They evidently have been 
produced by the deposit of calcareous matter into fissures and 
cracks of the while marl, and this has subsequently become harder 
than the marl itself. 

Interstratified with the marl are beds which have become 
slightly consolidated as well as a few strata of hard limestone. 
These latter beds are seen at Peru Cave and in a section between 
Font Hill and Scott's Cove. At Vineyard the consolidated bods 
of mari are Ken, snd tliere a la^e extent of comrnon is oaa^ 
pletely nndennined by the washing away of parts of a eoft -bed 
of mtul from between two harder beds, thus fonmng low but 
extensive anbterranean oavitiea. When a newly exposed eoft 
anxface of this depoat is presented to the atmosphere it soon 
hardens and forms a solid exterior, which becomies extremely finn. 

The fosaila in these beds are rather scaioe and exist chiefly ui 
the condition of easts. They are all evidently of existing BpedeSf 
snd are as follows: — 

Gmchifera, — Lncina, Peoten, Ostrea, &c. 

Gasteropoda. — ^BuUa> ShromboB, Oliva, &c. 

Viewing the po«li<m oconjMed by this depoeit upon the map it 
would appear to either nnderlie the. white limestone, or to have 
been deposited nnee the latter attained its present general featnrea 
and when it was partly sabmeiged. The latter view is probably 
the correct one to take. 

fFliite Limestone. 

The strata exposed at the surface over the larger portion of 
this parish are composed of white limestone. In the Santa Cru« 
and Nassau Monntains and the mountainous tract north of the 
latter the upper beds of this formation are exposed, while in the 
Lncovia Mountains and all to the north and west of this, the 
lower beds are seen, the upper portion having probably been 
removed by denudation. 
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The tipper diyision of this great formation is here exactlj 
similar to the Manchester white limestone, and consists of hard 
crystalline and compact beds of white and greyish limestone, 
interstratified with beds of white chalky marl. The greyish 
beds are often cherty and crystalline, while the white beds are of a 
more compact natnre. It is covered by a thick coating of red 
fermginons earth. The dip of these beds is regular tuid in a 
southerly direction, and they are never seen contorted or thrown 
np. The lower division, on uie contrary, is contorted and upheaved 
in various places, and its beds are often finely laminated, seldom 
exceeding a few feet in thickness and sometimes only an inch. 
Between these fine grained soft limestones beds of fine white marl 
intervene. The soil covering this part is sometimes a heavy 
brownish earth, at others a thin dark soil with much vegetable 
matter, but never composed of the red ferruginous earth. Near 
Springfield and from that district to Pi^ah nodules of flint and 
chert occur embedded in the limestone, sometimes in nodules 
which can easily be detached from the surrounding mass; at 
Others with the composition passing so gradually from carbonate 
of lime into silica that no clear separation can be efiected. Very 
often the blocks of limestone around the flint have been subjected 
to a concretionary action which has arranged the carbonate of 
lime in thin concentric layers adhering closely around the silicious 
nucleus. 

The surface of both divisions of the white limestone is hilly, 
rough, and uneven, consisting of high mountidnous land, rounded 
hills, and long ridges and valleys. Where covered with a large 
deposit of red earth, the surface is comparatively smooth, as is 
the case on the large savannas of Essex Valley, Bull, and Pedro. 
Rising above the soil in these localities are large bosses and peaks 
of white limestone ; these masses are usually covered with a dense 
growth of trees and shrubs. The level portions of the savanna 
are commonly clothed with a coarse dry grass and stunted 
herbage. 

The fossils in these beds are very numerous, but being in the 
concUtion of casts, are determined with difficulty. Corab are 
very numerous; the following list contains the chief fossils of 
these rocks : — 

Conchifera, — Area, Fectunculus, Chama, Venus, Lucina, 
Ostrea, Pecten, Coraliophaga, Lithodomus, Teredo, &c. 

Gasteropoda. — Strombus, Natica, Cyprcea, Conus, Pyramidella, 
&c. 

Echinodermatcu — Clypeaster, Echinocyamus. 

Also the remains of fish, as sharks' teeth and palatal teeth of 
Cestraceontidae. 

One species of area resembles the existing area zebra, showing 
the large aperture for a byssus. One ostrea is of considerable 
size, and has a great thickness of shell in the convex valve. ^ The 
Coraliophaga and other borers are invariably found buried in the 
coral masses. There are two or three species of lucina. 

o 2 
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Yellow Limeilonr. 



Next in descending order comes a reniarkably well cliamcterized ' 
group of limcatonea, shales, and miirla wliicli undeilie the white 
limestone and are evidently unconforuiahic to it. These heds are \ 
expoeeil on the mountain side balow Spice Grove in the neigh- 
bourhood of Piiantiilands, and eimilariy at Cahbage Valley below 
Amby. They are seen cropping out from under the white liino- 
etone at Pisgah and Ginger llili, also foruung a large area east 
of Ipawich and at Mulgrave, and lastly forming the surface of 
a considerable tract of country at Eldersley, Aberdeen, and 
Accompong. 

At Phnntillanda there are few beds of the limestone, but 
the marie are well developed. Tlie marls are of a whitish ur 
yellow colour. The limestone which occurs higher up the hill at 
tUo boundary line is lughly cryetalline imd of a yellow and blueish 
grey colour. From these blueish Ijeds containing fossil orbitoidcs 
tiio series passes Into the white limestone insenMbly, but no direct 
junction is observable. No dip can be oblaincd of the maris; 
in the hmcstone just mentioned, however, there is a clear dip due 
south at an angle of throe degrees. 

At Cabbage Valley the yellow limestone occurs as an extcosioD 
of the Amby deposit, only a small portion stretching beyond the ] 
foot of the hill. At Eliierslay this formation is well devdoped, 
resting upon the clays and sJialcs of the upjier conglomerate series 
and onderlaying the white Umestone. In tliis district the aeries 
conBiBte of beds of coarse shale, yellow limestone, and beds of 
yellow marL Near the jimction with the white limestone there 
occurs the chaiacteristio bed with small ostrese. This areaof yellow 
limestone is skirted on the weatj south, and east by a baitier of 
white Umestone hills covered with a dense forest of dark greea 
foliage, presenting a contrast to the bare imdulating surfiuse of 
the enclosed area of this formation, with its clumps of light green 
foliage and covering of thin rank grass. 

The area occupied by yellow limestone to the north-east of 
Ipewich contuns the native forest still standing upon it, and this 
in c(rfour and strength of growth is simihir to the surrounding 
forest on the white limestone. Only the uppermost beds are here 
exposed, and are evidently much disturbed. They are covered by 
a dark yellow clay soil and have become much bleached in exposed 
places. 

At Mulgrave on the Bairacks or Mulgrave River the yellow 
limestone there exposed is similar to that at Eldersley. 

This series appears at Ginger Hill forming a steep slope from 
the white limestone to the north and west. It is liere composed 
of orbitoidiil limestone, yellow marls, and conrsc yellow limestone 
covered with a heavv yellow clay soil Between the sink of Jones' 
Biver and Ginger fliU the junction of the white limestone with 
these beds ia seen, and here the former reposes conformably upon 
the latter. All that portion of country laying to the north of 
Bagdale, VauzboU, and Windsor, and stretching up to Accompong 
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and Aberdeen^ is a well developed area of yellow limestone. The 
greater portion of it^ as about Accompong and Aberdeen^ is simi- 
lar in all its characters to the same formation in other portions 
of the parish ; but a large area north of Bagdalo and V auzhall, 
reaching as far north ns Ruthven^ although really yellow lime- 
8tone» IS very dissimilar in physical aspect. Examined litho- 
iogically the identity is at once apparent, especially with regard 
to the colour, which is dark brown or reddish, and to the immeusc 
numbers of fossil Foramenifera (chiefly Orbitoides) contained in it. 
It owes its colour to impregnation with an oxide of iron, of which 
there are some minute veins running through it. The contained 
oiganic remains in these beds are very silicious, and often 
coated with oxide of iron. These peculiar yellow limestone bcdn 
are well shown on the road from Yauxhall to Accompong, also 
dose to Bagdale works, where there is a fine section 50 feet in 
height, composed of massive beds without interstratified marl or 
day. 

Many fine fossils are procured from this series usually in a 
state of good preservation. The subjoined list contains a few 
common fossils from this group. 

Cbnc/i(^ra.— Canlium, Ostrea, &c. 

Gasteropoda. — Trochus, Natica, Cerithium, Conus, &c 

Annelida. — Serpula. 

Plants. — Beed-like stems. 

Echinadermata, — Echinocyamus, Echinolampus, &c. 

Foramenifera. — Orbitoides, &c. 

Corals. 

A small ostrea found in these beds together with the orbitoides 
may be regarded as the commonest fossils in them, so much so 
indeed that in places where they have been altered or have had 
their lithological characters disguised from atmospheric or other 
causes, the observer can at once determine his horizon by the 
discovery of either of these fossils. 

Upper Conglomerate. 

The representatives of this series are found appearing in various 

Grts of the parish. The strata exposed at Jones' Kiver, Mulgrave, 
aiden Valley, and Pedro are the lower beds, while in all the 
other districts occupied by this series only the upper beds are seen. 
The aspect of the surface is generally level and even, with a 
herbage of grass and shrubs, under which conditions it receives the 
name of Savanna. The upper portion is composed of beds of 
mottled sands and yellow, red, and mottled clays, which occur 
only in the Nassau district and in one spot near Font Hill. 

At Pedro this series is composed of a brownish consolidated 
sand, forming a reddish-brown sandstone of coarse structure, with 
lines and veins of carbonate of lime running in all directions 
through it. They dip very slightly inland, and are perhaps on 
the whole nearly horizontal. In them is a large proportion of the 
black magnetic iron. At Mwiden Vulicy, Mulgrave, and Jones 
Biver the same beds occur, so that a dcircription of those in the 
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Jones' Biver will snffice. Here the strata are composed of a red- i 
dish or brick-coloured crumbling ebale, seldom ehowing any lines ' 
of bedding, hut breaking up into sinnll dice-like pieces. One I 
■ section in the gully to tne west of Ginger Hill ex))0Bee from 50 i 
to 100 feet of these strata. Also to the east of Gringer Hill, on ** 
the road to the river, some amall tectiona occur giving dips in , 
various directions, and showing a very considerable dbturlmncti. 
No fossils or organic remEuns v^jatever are found in these beds. 

Trappean Series. [ 

This Bcriea is represented in but two localities, and occupies! » 
very small portion of the surface. In fact the i)art of these beds I 
occurring on tlie St. Elizabeth aide of the line of Manchester is eo 
small as to be hardly worth mentioning. The Jonea' River and I 
Orange River, with their small rivulets, have cut through the soft 
upper conglomerate series and exposed the upper beds of this I 
series. They are here precisely similar to those along the Hector i 
River in Manchester, being beds of soft, sandy, and felspathia 
rock, with a bed of boulder conglomerate near the top of the 
series. They are much disturbed, having south and west di]M, 
and are in some places in a vertical position with north and south J 
strikes. No fossils occur in them. S^^M^^^^^M 

Economic Geoi.ogt. ^^^^^^^^^I 
Soils. ' . . 

The allunal soil fhmt its great depth, finely divided state, tad 
freedom from gravel and bouldera is very {woductive. The soil on 
the white mail is for the moat part of little depth and genenlly 
very fertile. In colour it varies from a yellow to a reddiah 
brown or black. When of a dark ooloor there are immense num- 
bws of small rounded brownish pellets of iron scattered through it ; 
throughout nearly the whole area of the white mari the soil cob- 
tfuns these small pellets. 

The red earth soil on the upper portion of the whit« limestone 
is eztremelyproductiTe, and it is upon this soil diat aU the coffee 
is grown. The clays ' aikd mark oi the yefiow limestone do sot 
yield such returns as the soils already mealioned. The soil apOD 
the upper conglomerate is extremely thin, and of a dark T^etable 
nature, it is usually absent, having been washed away ; when sooh ' 
is the case the soft beds themselves form the BoiL 

The sand beds contain little nourishment, supporting only a short 
close grass. The clay beds on the contrary, when properly cul- 
tivated, produce good crops. The soil on die trappean series is 
genei-ally good and adapted for almost any kind of growth. 

Road Material. 

In this parish the best and most easily obtained material for 

making and repairing the roade in the low lands, and one that is 

extensively used, is the white marl, wluch abounds everywhere, 

whilst the white chalky marl of the white limestone suits a umilar 
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purpoee in the moantainonB parts. The white limestone itself 
when well broken np forms a fine hard and durable road. 

Building Stone. 

The white and yellow limestones when well selected form good 
materials for bnilding purposes. The laminated beds of the lower 
portion of the white lunestone form above all what appears to be 
the best stone for fine inside work or ornamental purposes ; the 
thin beds are sometimes used for pavement tiles, and are admirably 
adapted to that purpose. The thicker beds of the same portion 
are very easily dressed, and form a good stone for ordinary house 
building. The localities where these may be obtained are above 
Y. S. Estate and at New Port, besides many other places in the 
north-eastern portion of the parish. At the sink of the Mulgrave 
Biver there are some extensive beds of red white veined limestone 
belongmg to the white limestone formation, they (extend over a 
large area, and are from four to six feet in thickness. 

Mineral Spiing. 

About half a mile to the westward of the town of Black Biver, 
on the edge of a small morass, and within a few yards of the sea 
beach, there is a sulphuretted hydrogen spring rising through the 
white marl, and near another spring which flows horizontally from 
under the beds of marl at the spot A small piece of circular 
brickwork prevents the intermingling of the two source. The 
water seems to be highly saturated with the gas. 



GEOLOGICAL REPORT ON THE PARISH OF TRE- 
LAWNY.— By Jas. G. Sawkins.— 1866. 

Physical Features. 

Entering this parish by the interior road from St. James, 
the beautiful valley of the Queen of Spain opens out at Canaan, 
presenting a picturesque disposition of numerous hills resting on 
an undulating plun confined on all sides by mountidns of lime- 
stone rising to heights varying from 1,000 to 2,000 feet, here and 
there large ponds or small l^es reflecting the surrounding hills 
on their calm and unruffled surface, while the intense green of the 
vegetation on the borders of the small streams, or lines of graceful 
bamboos dividing the estates, leads the eye into the perspective 
of the picture ; the various forms of the hiUs, the vivid green of the 
sugar cane expanding out in well enclosed areas, the estates with 
their white houses and chimneys rolling forth black smoke contri- 
bute to enliven the scene, and convince the spectator that the 
advantages of a soil derived from the decomposition of the rocks 
that originally covered this beautiful valley are appreciated by the 
ngriculturist. 

On ascending the coast range we seejthat the same process which 
has denuded the greater part of the Queen of Spain's Valley is 
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going on, and tlie dcpreBsions on the surfnce of the white limeetone 
are gmdually beinff formed into other valleys, and tlint where culti- 
vation lias been Ciirried on to excess on the declivities of the hilla the 
Boils have been removed by a denuding ngency, and laid bare the 
limestone ronk with scarcely grass enough for goats; or we find a 
deposit of dark sJluvium with the carbonaceous matter of former 
forests accumulated in the lower portion of a small valley or glade, 
with fiinta and chert scattered on t!»e siirfiice. 

On an adjoining hill the picture becomes changed by high clifiEi 
of white limestone rising perpendicularly to the rooil, which passes 
Ihrougii the narrow gorge that separates the sijectator from another 
and more extensive or more contracted vale, the hills on each 
side varying from those he has seen, botli in form and elevation, 
but sufficiently open by culllviilion to render the scene picturesque. 
Mile after mile the white limestone coast range presents the same 
undulating eurface, ridi;efl and depression varying only from the 
dynamic forces rxerted during the elevation or subsidence of one 
purtion to the other, by which the atmospheric influences of 8ul>- 
sequcnt Mges have Jiioclelled the surface ta what we find it. 

Passing fi-om the Queen of Spain's Valley to that of Peru and 
Fontnbcllo, the confines of which are more nearly parallel to each 
oilier, nud preeoniiHg tlie appeai-ance of an old river course. Ap- 
jiroaohing tlte eastern end of the valley we find two large streama 
issuing from bcaeatli the limestone, which, after running on the 
eurface a few hundred yard?, and depositing a large amount of 
finely comminated earth, disappear ogun beneath the limeetone. 

Thia valley, besides being very picturesque, presents some 
features in the geology highly interesting ; viz., the fossils at the 
base of the eastern hills, and the sink holes that carry off the 
superabundant wat«r during the rainy season, when the wholo 
valley is inundated for days together. 

Immediately after crossing the northern confines of this valley, 
another opens out timt runs nearly north and south, through 
which one of the main branches of the Martha Brea Biver flows; 
on the eastern side of this valley the limestone presents some high 
escarpments, while the river runs at the bnse of the western side. 

This valley is laore undulating than thatof Fontabelle, descend- 
ing fi'om the north bv lour distinct depressions before rL-nching 
the river in front of Windsor Pen Great House. It is here the 
Cockpit eountty coinmcncee; and from the ditHculties presented 
by the uneven surface, tlie loose fragmentary limestone, the sleeii- 
ness of the declivities and acclivities, the absence of soil or 
water render this portion of the parish undeserving of attenlion 
either for agricultural or pastoral purposes, consequently it remains 
under the shadows of the virgin forests a terra incognita. There 
is something peculiar to the sensations when obstacles of this sort 
present themselves to the explorer ; and however desirous he may 
be of surmounting difficulties, he feels compelled to succumb from 
the fact that the amount of exertion requisite for mere transit over- 
balances any beneficial result either of scientific or of economic 
value. 
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Although the southern part of this pnrish is impassable from 
this point, we find it accessible from two points; that to the 
west which leads through Maroon Town in St. James', that on 
the east, which passes by Stonehenge and Burnt Hill, present 
the features of the country under those characteristics which 
prevail over the greater part of it that is uninhabited, and 
that from Mahogany Hall by Sawyer's Market. The Alps and 
Ulster Spring present one of the finest escarpments of the white 
limestone to be seen in the parish, extending over miles in a north- 
west and south-east direction. On approaching the summit of 
this range the yellow limestone appears, accompanied by the same 
large oyster found in various localities in which this formation 
occurs. 

This part of the parish at Ulster Spring, presents features 
quite different to those of any other district ; at an elevation near 
2,000 feet the surface becomes undulatory, with springs and 
watercourses threading through cultivated lands, with a perfect 
change in the botanical productions, nearly as much so as that 
of a temperate from tropical regions, the whole aspect is changed, 
which seenis to arise from the difference in the nature of the rock ; 
the limestone has disappeared and a dark chocolate or brown soil 
prevails over the surfape for miles in a southern direction. Pur- 
suing this direction on to Albert Town and Durham we occa- 
sionally pass over a bed of fossiiiferous limestone or an outlier of 
the white limestone, such as Durham House is built on. 

On leaving Durham the main ridge continues south with undu- 
lations, but no very deep depresrfons until arriving at All Sides, 
from which tliere is a beautiful view of the Santa Cruz Moun- 
tains and southern coast of that part of the island. The depression 
which enables the observer to sec so far in that direction is due to 
the Hectors River which forms the line dividing the two parishes 
of St. Elizabeth and Trelawny. 

To the west of All Sides the land descends to Troy, passing 
round the edge of the depression on to Blue Hole, the yellow 
limestone covers the surface of a great portion of this route, resting 
on the trappean series, whicli has been eroded into deep gullies or 
ravines down to Hectors Itiver. From Troy works an alluvium 
extends westward to where the Hectors Eiver sinks beneath the 
sand and gravel of the trappean series, over which the river runs 
from the south-eastern comer of this parish. 

The vicinity of Stettin is very picturesque and peculiar, in a 
country surrounded by the yellow and white Umestonc formations ; 
immediately above where the house stands the hills are well rounded 
by the process of denudation. The approach to Quashics River 
presents precipices of 200 and 300 feet, composed of conglomemte 
and decomposing red shales with pebbles of milky quartz. The 
vegetable productions on this soil are ningularly difiercnt to that 
which grows on the limestones, so that a line of deuiarciition is seen 
along the ridge that rises on the east where the trappean series 
connects with the limestone. 

In the Quasbies River blocks of yellow and white limestone 
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Westward ftmn Ibe nioiidi of Bio Boeno the Bmeiinte' 
proaohes Tory near to the ooast, and the afaiarife eAeli of'iito 
are visible on the base of the clifis between the abOTO ri^er and 
the Braoo Estate ; soon after passing the latter the limestone hills 
run out to sea forming high cliffs from Mangrove Point to White 
Bay^ with a depression at Dancans Wharf. The road rises over 
these hills up to Duncans, and then bv a gradual ascent to 
Greorgia, where the country becomes nighly picturesque pre- 
senting one of the most highly cultivated sections on the island. 

From White Bay the road leads along the shore which is low 
and swampy to Mannattee Hole, five miles to the west of the town 
of FalmoutL 

BlVERS. 

The rivers, wluch debouch on the sea, are the only navigaUe 
ones, and merely for a short distance. 

The Martha Brea, which empties itself in the Bay of Falmondi, 
is the largest ; it has two brancnes, both of which issue from the 
base of high cliffs of white limestone. This river apparently forms 
a large deep hole or lake beneath the limestone, as there is a great 
stillness in the manner it issues and flows off as though it ran over 
the lip of a reservoir ; the surface it occupies at its issue on 
Spring Vale Estate is about 60 feet for more than half a mile ; it 
sinks again at the distance of a mile, then gushes out of a fissure 
in the rock on the road to Maroon Town, hence it meanders 
along the base of the limestone range on the south, and after 
uniting with the other branch near Pantrepant it makes an exit 
through the next limestone ridge to the north, coming out at 
Covey, then running round to Good Hope over an imdulating 
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•Xfuutry, it eutera a narrow ravine, and continues flowing between 
bigh cUfis until it reaches the aUuviums near Irving Tower. 

' Below Landsquinet there are three falls that are highly pictu-* 
resque from their deposition among the trees and foliage through 
which they are seen. 

The branch from Windsor Pen has three heads or springs all 
issuing from the base of the limestone hills, and bringing with 
them a large amount of calcsinter which is deposited in its course. 

The Hectors Biver is the next in longitudinal length, it runs 
over the trappean formation along the edges of the limestone. 
Agates and jaspideous pebbles of all sizes are collected there. 

Quashies Biver rises from the same formation and stratigra- 
phical horizon, but in the debris the limestone boulders from the 
adjacent hills predominate. This river disappears beneath a cliff 
of the yellow limestone about a mile below Freemans Hall, 
which it enters with a fall of considerable height, and is supposed 
to oome to the surface again north of Stewart Town, where it 
receives the name of Bio Bueno. 

Mouth Biver, which rises and sinks in the vicinity of Durham, 
is supposed to communicate with those springs of water in the 
Fontabelle Valley, and after flowing over the surface there for a 
short distance disappears again under a large deposit of sand and 
a shelf of limestone, by which it is concealed until it reaches 
Southfield, where it rises and unites with the Martha Brea. 

As the centre of the anticlinal of the great ridge is at the Alps, 
it would appear most probable these rivers run in the direction 
supposed subterraneously. 

At Mountain Spring there is more water than at any other 
point on the coast not already mentioned ; it rises and sinks near 
the same spot from beneath the white limestone. 

Mountains. 

The highest mountain in the parish of Trelawny is that which 
divides the water of Hectors and Yankey rivers, it trends from 
south-east to north-west, descends on the north at Freemans 
Hall, the highest part or summit above the sea is nearly three 
thousand feet (3000 feet). 

The next highest range is that of the Alps which rises with a 
bold precipitous cliff extending from Unity Hall to Ulster Spring, 
it presents a highly picturesque escarpment, nearly the whole of 
this distance with a gully and some lowland at its base. 

From Durham Cave another range trends in the same direction 
north-west from south-east and sinks towards Swanswick, and 
to the west of this the longest depressions have a general 
parallelism. 

Perhaps the most equally divided ranges are those that foim 
the valley of Hampshire, extending from Biddeford to Hyde 
Hall, the valley between these hilis presents the appearance of 
having been the channel of a considerable river which may exist 
now beneath the surface of the alluvium at no great depui, this 
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hypotheeis is supported by the fact of there* being two wells at 
Swanswick only n few feet deep, and the eonet.iut depth. of water 
fit Long Pond, a litllc lower in the valley, where it may wink still 
farther beneath a bed of limestone and re-appear at Mountain 
Spring, 

The south range of the TlampBliire valley divides it from that 
of Mahogany Hall which trends more wcetwardly uniting with 
the former at Hyde and Parnassus. 

All that portion of this pnrish south of Windsor Pen as fnr as 
tlie line of St. Elizabetli and Westmoreland is considered ns the 
weplern Cockpit land, that is, a rough uncultivated track of 
country covered by fragmentary limestone, with [)ointed liilla on 
narrow ridges, with deep precipitoutt hollows like inverted cone«, 
or deep narrow troughs on which the forest trees of tlie country 
thrive to the greatest perfection. 

The windward Cockpits are those which occupy that section of 
the parish lying between the Alps and iho line of parish dividing 
this from St. Ann. 

From Albert Town or Ulster Spring this cotiutry was found 
inaccessible, and the only part examined with that niinu(eno»s 
desired was by the way of Berlin, Elgin, or Sterling Castle, 
which appears characteristic of the whole. 

On leaving Ulster Spring road at Lintona Spring, about a mile 
north of the Baptist schoolroom, the track rises a hill on the side 
of a ravine, and lends up to where it connects with the rid"o 
on the south, winding aJong and around it, deaoending into t 
circular hollow containing an area of about seven acrea, tiien 
rising the oppo^te rim along depression or ravine opens to the 
view trending south-east, on the southern side of which on the 
slope of the ridge a narrow path exists, on tiie upper side of which 
there are singular denuded fissures. 

The forest trees having a soutbem aspect were observed to be 
less luxuriant than those with a northern exposare, on which are 
seen the tree fem and other plants that flouiiah in the shade. 
At the end of this ravine a small flat savannah opens out 
branching off to the south and north-west, by conUnuing in thai 
direction and trending south the same character of conntij 
and ravine continues for some distance, and on descending to 
another circular hollow embracing about ten acres surrounded - 
on all sides by steep hills, near the centre of which is situated 
Sterling Castle, a coffee and pimento estate. 

The coast range rises to the height of 1,080 feet at Brampton 
Bryan, and as it extends wcitwiird the land diminishes io height, 
gradually sinking towards Falmouth. 

The surface of the whole coast range is n continuation of the 
same characteristic ridges and depressions with a few deep ravines 
finding their way to the coast. The depressions are cultivated 
as Bugur estates, and the hills as pimento walks, it therefore 
presents one of the most extensive agricultural districts which, 
fur beauty, when seen under favourable circumstances cannot be 
eurpiistted on the island. 
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Desobiptiye Geoloot. 

Attuvium. 

The Queen of Spain's Valley presents the largest expanse of 
alluyium in this parish, extending from the boundary line of St. 
James on the west, to the Martha Brea River on the east, on the 
south-western part of this valley near York (an abandoned sugar 
estate), there is a great portion of it resulting from the disinte- 
gration of the trappean series that rises between York and Spring 
Yale sinking near Deedside, at the base of which on the north 
there is a lake artificially formed, and to the east a natural lake. 

lliis extent of alluvium presents a great variety of surface soil, 
in some parts it is of a deep ferruginous concretionary nodular 
semi-metallic iron ore, at others a dark black mould with a large 
proportion of carbonaceous matter resembling peat. In some few 
spots the white marl and flint pebbles appear, at others the white 
limestone comes so close to the surface that the soil washes off if 
disturbed by the plough or hoe. The different effects of these 
varied soils on the sugar cane (which is the only cultivated plant 
from which we can draw inferences) is extraordinary. In the midst 
of a fine field of cane a strip is seen with scarcely a plant worth 
cutting, in another field of poor looking canes a strip of the most 
luxuriant will be seen out-topping the rest as though it was a 
different plant entirely. These distinctions are often notable in 
the grasses ; on the alluviums the wire grass is seen on the poorest 
land, the foxtail grass also indicates an inferior soil, the short bite 
or pimento grass is generally found in well shaded ferruginous 
damp soils, the guinea grass thrives best on limestone. An 
analysis of these soils shows that in one there is an abundance 
of silica, in others of lime, in others of alumina, while on the other 
hand one of these constituents may be entirely absent, although 
surrounded by a great extent of the limestone formation. 

The alluvium deposited along the coast is very calcareous and 
where it has been overflowed by the sea exhibits a quantity of 
finely comminuted shells and marine debris, and where derived 
entirely from the hills of the coast range it consists chiefly of 
calcareous tufa or marl intermixed- with pebbles from the same 
formation. In some places this tufaceous deposit obtains great 
thickness, it supports certain forest trees, but is not calculated for 
any of the cultivated plants. 

In the depressions of the white limestone of the coast rana:c 
there are deposits of alluvium derived from the debris of the sur- 
rounding hills, which, being composed entirely of limestone, con- 
sists of either tufa or marl, or of the insoluble residue of the 
limestone. 

These depressions are sometimes over a mile in length. They 
are generally contracted, often not larger than a good-sized pad- 
dock; and as the hills are generally of a uniform height the 
whole country presents a series of hills and depressions peculiar 
to this formation. 
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From BIddeford this kind of alluvium extends in a westwardlj 
direction as far as Hyde Hall, over a more undulating surface : it 
is principally of the red ferruginous character, and not very pro- 
ductive. An analysis of this red earth gave no lime. 

The aUuvium of the Black Grounds presents features quite 
different to those of the coast range or the white limestone dis- 
tricts of this parish. The name "Black Grounds" implies a 
different soil from the rest ; among the Creoles it is more generally 
known as Abu or Bug£doo. It is comprised of the d^ria of the 
trappean series of shales and conglomerates. 

This latter series is exposed from the base of the yellow lime- 
stone hill3 near Ulster Spring, extending eastwardly over the 
lowland towards Elgin, and to the south of Albert Town, Freeman's 
Hall, Stettin, All Sides, and Hector's River. At Troy an exten- 
sive flat expands out westwardly to the base of the white lime- 
stone, beneath which the Hector's River sinks and re-appears near 
Oxford, in the parish of St. Elizabeth. 

The amount of alluvium on the Black Ground district is com- 
paratively small when compared with the area occupied by the 
trappean formation. In this district the surface is very undulating, 
the elevations and depressions so frequent that it is difficult to 
make a transit in any direction on a quarter of a mile of level 
land. Therefore the alluvial deposits are of limited extent, and 
generally very humid. It is not uncommon to find on the most 
elevated parts of the hills a deposit of alluvium perfectly impassa- 
ble from the boggy nature of the surface, and where streams of 
water issue from the base of the yellow limestone or elsewhere, 
and run over this formation, the erosion is much greater than in 
the limestone districts, from the yielding nature of the soil 

All the streams flow in deep channels, and only where obstruc- 
tions occur leave a deposit on the hanks. The alluvium generally 
occupies depressions surrounded by rounded hills, on which the 
vegetation forms a striking contrast with the more luxuriant 
forests of the white limestone. It is common to find acres of the 
alluvium in this district covered with a coarse foxtail grass, or 
a thorny fern and spongy moss, presenting an arid and unfavour- 
able aspect to the planter. 

White Limestone, 

The limits of this formation embrace a little more than three- 
fourths of the entire area of the parish. 

On the coast it extends from boundary line to boundary line, 
and is only concealed by the alliu-ium which exists in various 
])laccs. 

It rises abruptly from tlie water's ed«re at the mouth of the Rio 
Bueno, and after receding a little from the shore trends out again 
to sea, forming the promontory of Mangrove Point and high pre- 
cipitous cliils to Stewart Ray on the west. At White Bay it 
sinks below the alluvium, and rises again west of the town of 
Falmouth, in the vicinity of Saltmarsh Rav. 
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In the Queen of Spain^s Valley there are remnants of the white 
and yellow limestone, which, no doubt, were once connected 
with the great southern portion of that formation and with the 
northern coast range ; therefore, if we continue the line of eleva- 
tion, it appears that the amount of denudation from this part of 
the parish exceeds 1,000 feet in depth. By such inferences it 
beoomes apparent the thickness of limestone that has disappeared 
from the surface of the now existing ridges must have exceeded 
that amount. The travertin and reprecipitated limestone on the 
coasts, and extending long distances out to sea are proofs of the 
magnitude of this denudation. 

The chemical composition of the white limestone varies in 
different localities and under different circumstances, as will be 
seen by the results of analysis. 

The physicfd character and variety of form the white limestone 
presents has been described in many of the reports on the different 
parishes. The only difference observed in this parish consists in 
superficial variations in some districts, particularly the sinks and 
light-holes, which, with the exception of those in St Ann, have 
not been observed. It is difficult to explain the origin of the' 
hollows and subterranean cavities pervading the calcareous forma- 
tions. Are they due to original hollowness, or to the solution of 
the rock by percolating waters acting on fissures or vents ? In 
sonse cases they seem to have submarine extension.* 

The fragmentary condition of the white limestone in the Cock- 
pit district furnishes the observer with an opportunity of estimating 
the denuding influences where the surface of the slopes are com- 
posed of accumulated talus, each fragment presenting a weathered 
and wasted surface, and the talus attaining a depth of many 
hundreds of feet at the base of the depression or pit. 

The divisions that may be established founded on physical 
characters of the white limestone are classified under the following 
heads: — 

1st The tufaceous, deposited from springs or streams. 

2nd. White marly. 

3rd. White and granular, with dull fracture. 

4th. Ditto, ditto. Crystallized, but soft and friable. 

5th Ditto, ditto. Crystallized and hard enough to polish. 
Marble. 

6th. Ditto, ditta Compact with red spots or stripes with 

silica. 
7th. White, granular, and cherty. 
8th. White, surrounding brown or black flint 
9th. Yellowish or white, chalky, regularly stratified in thin beds 

and easily cut, and hardens on exposure. 
10th. Laminated beds of three and 12 inches. 



♦ In the bay of Rio Bueno there is a depth of 1 40 fathoms, forming a circular 
basin about a mile from the shore, and very ofken the water ou ihe surface is found 
nearly fresh. 
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lllh. Ditln, ditto, wiili yelion- clny. 

ISlh. Ctiij ; below tbU bed the sand^ mid clays of the yellow'^ 

luncstODC. 
ISih. Blac clay tying on conglomerate, &c. of tlie trappean 

seried. 

YelUnc Limestone. 

This formation lies immediately below the wliite limeelone, anil 
in nwMt pnrts of the island U found to be in contnct, or ao gradually 
merging from one to llie other that no line of distinction could be 
drawn verc it not that tlie one i^ unfossilifcrouei, while the ycltoiv 
Itmeslonc is composed almoet entirely of orgnnic remains. 

Again, in some parts of the island Etrala of yellow sand and 
clay occur, both above and below the yellow limestone ; but in no 
instance have they been observed to attain a great thickness or 
constancy in this parish. 

The yeUow limestone formntiuu is not exposed in the northern 
portion of this parish to any extent, or was it observed fo rise to 
ihe surface on iiny part of the coast range except near Bramplon 
Bryan, vfherc a few Bcattered blocks of the orbitoidal bed occur 
on the summit of one of the ridges on the south of the e.atnle. 

On npproaching Vbter Spring, after passing the Alps, this 
formation occupies the surface on to Albert Town, Spring (.Jar- 
den, and Durltam ; it then esteuda south and west beyond Tyre 
md north of l^oy. 

On the east, upon the western slope of Freeman's Hall Moun- 
tain and around the head of Hector's River, on the surface 
occupied between these points, there are several knolls covered by 
this limestone much fractured nnd weathered, so that many of fhe 
fossils on the surface are entirely obliterated. 

This limestone presents a nodular form on the upper surface 
and sometimes forms nodules in yellow clay and sand ; it is usually 
accompanied with a smnll striated oyster and loose foraminifera ; 
below this are thick beds crowded with fossil nnivnives, bivalve^ 
&C., at the base of which, nnd near the junction of the trappean 
series or substrata, are beds' of orbitoidal limestone which agree 
with the descriptions of the Claibourne beds by Sir Cfaarles 
Lyell and Mr. Dana Here they attain to 12 and H feet 
in thickness, containing scarcely anything else than foraminifera 
and carbonate of lime of a yellow colour; it is quite hard enough 
to receive a high polish, and may be wrouglit as any other 
marble. 

The greater proportion of tertiary fossils collected during this 
survey have been from this formation, and also those that have 
been described by geological observera visiting this island. 

There ha^ been no provision made by the Government for a 
critical examination by a palseontologist; therefore, until such has 
been made, the subjcL-t must remain unsettled. 

Olio remarkable feature pervades the whole country where the 
yellow limestone appears on tlic surface. After the vlrgiu or 
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primeval forest has been removed no other trees replace those 
which have been removed, but it is generally seen covered with 
a fern or foxtail grass : this appearance is so characteristic as to 
define the limits of the formation. 

The Trappean Series. 

The extent of trappean formation exposed in this parish is less 
than in any other, excepting St Ann. On the north of the island 
it rises to the greatest height on the banks of the Hector's River 
and gradually descends to Freeman's Hall. The surface presents 
the red, yellow, and grey soils that result from the decomposition 
of the shales, sands, and conglomerate beds that are exposed. 
The deepest part of this series is conglomeratic, accompanied by 
the well known purple shales which, by exposure, become of a 
dark brick red. These conglomerates contain numerous pebbles of 
porphyry and other crystalline rocks. A beautiful white quartz, 
greenstones, basalts, agates, &c. &c, most of which bearing a 
rounded form are waterwom, and deposited with the same hetero- 
geneous irregularity found on the present coast. 

The soils formed from this series are generally selected by the 
planters of small estates for their ground provisions, as yams, 
cocos, plantain, arrowroot, ginger, c^issava, &c., but they seldom 
cultivate the same area for a consecutive number of years. 

There are in Hector's River and some of the streams that flow 
over this formation agates and jaspers of fine quality that may be 
profitably collected. 

Minerab. 
There are no useful or economical minerals in this parish. 

Soils, 

The soils of the alluvium near the coast are more calcareous 
than those of the interior. The calcareous parts are carbonates 
of lime or calctuff, a redeposited lime after being dissolved by 
water containing carbonic acid ; this is generally mixed with a 
black earth resulting from vegetable matter. Where they are de- 
posited on arable land it is generally used for the growth of 
sugar cane, but the product from this soil seldom exceeds two tons 
per acre. 

On the higher levels the soil consists principally of a red earth, 
resulting from the white limestone. Being the insoluble residue 
of that rock, it is sometimes combined with clay and vegetable 
debris from the adjacent hills. The products from these soils 
vary, but they are not the most productive. Most of the aban- 
doned estates are on this class of soil. 

The soils of the trappean series are found the most productive 
of esculent plants, but not so productive of larger timber as the 
white limestone districts. For the cultivation of the cofiee the 
trappean is particularly well calculated. 

The sugar cane derives great advantages from the combination 
of the trappean with either of the limestone soils. During the 
Mora. F 
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experience of the eurveyors, some of the planters who ulopted 
tbeir advice on this pftrticular eubject have informed them of 100 
and 200 per cent, increase in their crop by the combination of ^ 
the trappean eand with the soils of the hmestone, whether of tbo 
white, Uie yellow, or cretaceous description. 

Watee. 

Sapplies of water may be obtained a few feet below the yellow 

limestone, particularly below the orbitoidal beds of that formatioa. 
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PmraicAL FEAXtmES. 
Mottntaau and Plains. 

The eaBtem portion of this pariBh is extremely mountainous and 
elevated *, one great area of white limestone hills stretching from 
the boandary line of Hanover, north of Williamsfield, Mackfield, 
and Kew Park, to the borders of St. Elizabeth on the east, and to 
Grand Vale, Robins River pen, Bluefields, and the sea coast on 
the south. 

The western boundary of this mountainous district runs thioi^ 
Deans Valley, Roaring River, Fort William, and Williamsfim. 
From Grand Vale and Orange Grove to the sea coast a lower set 
of hills intervene ; also between Tat«^ Shafton and the sea there 
is a distinct and Bei>arate ridge, tlie southern foot of which is bot^ 
dered by a small area of morass. From Kew Park and Seaford 
Town Uie land falls unevenly to the Great River, which forms the 
boundary of the parish in this district. North-west of Sweet 
River there ia a small extent of hilly land. On the western side 
of the valley of the Cabaritta River, north of Prospect, the land 
rises from the low hills of that region in a bold escarpment, and 
forma a mountainous tract between this and Glasgow, which 
spreads south to Towuhead and Truro. In the valley just men- 
tioned, lying north of Prospect and Fort William, there is only 
one small level piece of land, namely, at Glen leiay ; all the re- 
maning portion as far as Flower Hill is composed of low hills 
and ridges. Westward of King's Valley river the land once 
more rises to a considerable height, forming another distinct hilly 
region, whioh may he said to continue through Jerusalem and 
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Moreland to the morass bordering the sea at Silver Spring, on the 
west^ and Mase Mure on the south. In this tract there are two 
extensive valleys, viz., that cut out by the New Savanna River 
and that by the head of the Orange River, which latter is prolonged 
into Hanover. The last hilly district to be described is that which 
extends from Old Hope to South Ncgril, and spreads from Spring- 
field, Negril Spots, and Retreat, to the sea coast. All the rest of 
the parish, or that not previously mentioned, is a vast and 
almost level plain, whose area may be seen at a glance by observ- 
ing the portion of the map of a yellow ochre colour, together 
with that of a light cobalt ; the first of these colours represents 
the alluvium, while the second indicates the area composed of 
the white marL 

RrvEBS. 

The principal rivers are the Cabaritta, King's Valley, New 
Ravanna, Spring Grarden, Negril, Smithfield, Sweet, Bluefidd, and 
Robin's rivers. Besides these there are numbers of smaller streams, 
brooks, and springs. Of all these rivers that of the greatest 
magnitude and importance is the Cabaritta, which rises in Hano* 
ver, not far from the boundary line of this parish, and after passing 
through a gorge in the limestone hills on the borders, proceeds in a 
southeily direction to Fort William ; here it turns gradually and 
flows westwardly as far as Frome, at which place it again bends 
southwardly, and so continues until it reaches the sea. This river 
is navigable to large boats from its mouth as far as Belleisle 
wharf. 

Morass. 

A considerable portion of the lowlands along the coast is occu- 
pied by large tracts of morass, parts of which become dry in sea- 
sons of drought, so that their extent is very variable. Between 
George's Plain and Meylersfield there is a large tract of swamp 
on the Cabaritta River, and also between Negril Spots, Spring- 
field, and Long Bay. 

DEscRiPTiyE Geology. 

Allumum, 

It appears highly necessary to have some division made between 
the alluvium which borders the Cabaritta and other rivers and the 
alluvium forming the level land of the lowlands. The reasons for 
this distinction are the differences between the two deposits with 
regard to age, composition, and altitude. They will therefore be 
separately described, — the more recent under the term Alluvium, 
and the older subsequently under the heading of Old Alluvium. 
A fine line traced on the map shows the division between them. 

As the composition, colour, and texture of all alluvia vary in 
different localities, it will require a description of this deposit as 
it occurs in different parts of the parish. In the vicinity of Grand 
Yale it is of no great thickness, of a dark brown colour, and finely 

V 2 
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ilivideil texture. At Sweet River Pen and ParailUc it is com- 
powil of beautifully rounded waterworn pebbles of wliite IJmc- 
stt/nc embedded in a soft grey roarl, which coats tlie pebbles in 
many caaec with a concretionary coverinfj ; land and river ehella 
are numerous in it. On the Caharitta from Fort William to the 
mouth of the river it is usually of a diU'k brow-n clayey material ; 
but where the river has cut down the older alluvium and re- 
deposited the latter, there the colour assumes a reddbh hue. 
There are no gravel beds iu this last- mentioned tract, which only 
consists of minutely divided clayey eubstancc. 

From Retrieve to Retreat and Spring Garden the alluritmi is a 
dark brownish earthy dejiosit becoming yellowish in iKirts. The 
marine detritus forming the beach and luorasa all along the const 
line, from near Waterwheel to the 60uth-west point, is here 
classed aud described with the recent alluvium, it evidently being 
a contemporaneouB depoait. This detritus extends inland for 
about one-quarter of a mile in some places, but in others it merely 
forma a narrow utrip. It is composed of a greyish finely divided 
caic^ireous mud and sand derived from the comminution of shelU 
and corals, and having scattered through it numbers of recent 
sea ehells, the commonest being " Donax denticulatua " and 
" Bulla." At Meylersfield Works the alluvium rests upon the 
white marl at a depth of 7 feet from the surface. 

Old Alluvium. 

Between Petersfield and Dean's Valley there is a large area 
composed of a stiff yellowish or dark coloured clay which belongs 
to this desposit Again, between Shrewsberry and Roaring River, 
there is a deposit on almost the same level as the tract just men- 
tioned, of white marly alluvium, containing in places closely packed 
concretionary nodules of carbonate of lime. These nodules are 
soft and usually about the size of a pigeon's egg ; on breaking one 
of these I found it contaiued " Helix acuta" as its nucleus. Tha 
umilarity of the covering of these nodules to lime coatings on 
stones iu brooks, together with the fact that land and river sheila 
are embedded in the mass, leads to the conclusion that this is an 
old river deposit. All the remtuning portion of the old alluvium 
is so similar everywhere that one description will suffice to detail 
its characters. 

It may be described as a heavy red or yellowish earthy clay, 
sometimes slightly mottled and containing minute pellets of oxide 
of iron. In some places it is of great depth, and forms the larger 
portion of the areas of moat of the pugar estates in the parish. 

The surface of the eastern i)ortion of this alluvial tract has 
blocks of flint and quartz of various sizes and of varieties of 
colours, scattered over it, while the western portion from Retreat 
onwards has few or none. This deposit rests upon the white lime- 
stone and white marl, as seen in various parts of the Cabaritta 
River bottom and at Greenwich Pond. 



PABI8H OF WESTMOBELAND. 229 

Coast Limestone. 

From Scotts Cove to White House Point the cliff is composed 
of coast limestone, which stretches inland to the main road in some 
places ; it forms a low cliff not exceeding 10 feet in height. The 
character of this deposit here as elsewhere along the coast is that 
of a hard asperous-looking limestone, weathering on the exterior 
to a dirty grey colour; on breaking it the interior is soft or 
tolerably firm, with only a hard coating on the outside, reaching 
to the depth of half an inch or so. It is of a dirty white colour, 
and contains a vast assemblage of embedded corals of various 
kinds, together with recent sea shells, such as " Bulla," " Venus,** 
** Cassis," &c. The surface washed by the waves where the cliff is 
low is very rough and pinacled, and contains large round basin- 
shaped holes, resulting from the washing out of some large com- 
posite corals. The coast limestone does not again occur to 
the E. of Homer's Cove ; here it forms a cliff some 10 feet in 
height. At South Negril the cliff is from 20 to 25 feet high, all 
formed of this limestone, which here much resembles the white 
limestone in outward appearance. A peculiar feature occurring 
at this spot, which is worthy of notice, is the manner in which this 
deposit is traversed by rents, some of which are a foot or more in 
width. The presence of these rents may in some measure be due 
to the process of mineralization going on since the rock was raised 
above the sea, whereby a natural shrinking of its parts has been 
produced. This coast limestone is evidently the remnant of an 
old fringing reef which skirted the shore, not perhaps in its 
original form, but more or less remodelled by the action of 
the sea. 

White Marl 

This formation occupies a large portion of the area of Westmore- 
land. It consists chiefly of a soft white chalky marl, usually bedded 
and having some layers more consolidated than others. When 
found at some distance inland it contains few fossil remains, but 
when occurring along the coast line the traces of former life are 
extremely abundant and in a most beautifully preserved state. It 
is very difficult to define in some districts the boundary between 
the white marl and white limestone on one hand, and the old 
alluvium on the otlier. In the latter case the old alluvium is so 
widely scattered over the inequalities of the marl that a separation 
on the map is next to impossible. 

At Grand Vale, Ackendown, and Robins River the marl is 
extremely white, soft, and bedded ; around Amity, Cornwall, 
Bath, Petersfield, &c. it forms horizontal beds of firm white 
chalky marl ; so that wherever the soil has been washed off these 
beds are seen forming patches of flat rock. In the Old Hope 
district it is extremely hard on the surface, and shows the same 
fiat beds. Along the coast at Little Bay there is a small level 
tract of this marl intervening between the foot of the white lime- 
stone hills and the sea coast, where it exposes a low edge not 
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exceeding five feet in height. At this place it contEons foeeil | 
ehells in vast numbers, and in n fine state of preservation. Large | 
teeth of sharks are found fossilized near Sweet River, and at Bath | 
in this marl The white marl appears to be the result of tlie \ 
denudation of the white limestone by the eea, as it wna being 
slowly npheaved, the material so eroded being scattered hori- , 
zoulally, or nemly eo, in the sea bed along the coast. In many 
cases a fringing reef, which at that period was being formed, pre- J 
vented the spreading seaward of this limestone waste, and tJie 1 
result was that it became packed as it were between the reef and J 
the shore Hoe. Now that all has gradually been upheaved, we 
find it to be a sloping plain from the foot of the hills to the aea, 
with the coast limestone, or what remains of the former coral 
reefa forming the cliff. 

fFhite Limestone. 

So similar are the lithological characters of this formation over 
the various parts of the island where it occurs, and so much haa 
been written upon it in the reports of other parishes, that it would 
be superfluous to give more than a slight sketch of ita chief 
characters, as presented in this parish. It extends over more than 
one half of the entire area, forminj^ all the mountunous districts 
of the eastern portion, together witn three other large tracte, viz. 
that between King's Valley and Flower Hill, that between More- 
land, Spring Giirdcn, and Silver Spring, and la.'^tly that between 
South Is'^cgiil and Old Hope. ThiTC are other iii'mor tracts, viz.. 
those along the New Savanna Kiver north of Retrieve, and that 
to the west of Glasgow, together with numerous small outliers in 
the vicinity of Mount Eagle, Mint, Geoi^es Plun, Frome, and 
Carawina. The whole of the eastern portion as far west as 
Glasgow is composed of thin bedded white limestone, interstratified 
with white chalky marl, and represents the lower division of this 
great limestone formation. 

The dips are never in any general du-ection, but, on the con- 
trary, are very diverse, andoften at high angles, showing that the 
whole of this area has been subjected to uneven upheaval. Con- 
tained in this limestone are immense quantities of flint nodules, of 
all sizes, together with cberty limestone masses, passing into grey 
flint at the centre ; sometimes these masses are composed of con- 
cretionary layers of limestone enclosing flint. Small veins of 
greyish blue eilica traverse some blocks in thin lines, and often 
form chalccdonic linings to the cavities. The colours of the flints 
arc from light grey to almost black, also bluish and broivn. Some 
of the limestone beds arc extremely thin, being in some cases only 
an inch or two, and seldom exceeding four feet in thickness. The 
strata of the areas west of Glasgow (near the New S;ivanna Uivcr), 
at Morcland and north of Spring G.irden, are not so tliiu bedded as 
those juat described, contain few flints, and in places have the upper 
beds of the white limestone with the red ferruginous earth on 
them. From White Hall Pen to the coast the upper or charac- 
teristic masenve beds of limestone, covered with red ferruginous 
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earth, are seen, while the remaining portion of this tract to the 
north is composed of the lower or thin bedded soft limestone and 
marl with flints. The physical aspect of this formation is very 
picturesque ; in some districts it forms beautiful verdant valleys, 
m others rough conical hills or long ranges of steep escarpments. 

Yellato Limestone, 

This formation consists as in St. Elizabeth and Manchester of a 
series of yellow marls interstratified with impure yellow limestones^ 
the vertical height occupied by the marl being much greater than 
that occupied by the limestone. Often the limestone beds become 
highly arenaceous, almost being converted into sandstone ; they 
are also frequently shaly and friable. Along the hill side from 
Prospect to feosley's and Flower Hill these marls and yellow 
limestones are well developed, and of considerable thickness, 
amounting to about 300 feet. Again in a similar position west of 
Glasgow these beds appear, forming a steep slope capped by white 
limestone. The vertical thickness of these beds is 240 feet. 
Their base rests upon the trappean series, but near the head of 
the Thicket River they rest on the cretaceous. In both of the 
localities the beds dip into the hill sides on which they are exposed. 
Alonff the edges of the white limestone at Mountain Spring, 
Moreland, Paul Island Mountain and above Canaan the yellow 
limestone crops out. At the alluvial plain north-west of Re- 
trieve the yellow limestone forms a steep hill, and consists of 
beds of yellow marl of great thickness, interbedded with shaly 
yellow lunestone. These beds have a general dip of S-S-W*., 
which coincides very nearly with the direction of the dip of the 
white limestone which overlays it. On the hill on which White- 
lock's Moreland stands the yellow limestone is exposed, giving a 
section which clearly illustrates the position which these strata 
occupy, viz., resting upon the trappean shales and underlaying 
the white limestone. It is here only from 40 to 50 feet thick, 
with an obscure junction with the overlaying strata, but more 
defined with the trappean series. At Fernbrook, York, and 
down to the river at Cambridge this formation also occ\irs, and 
is exactly similar in all its characters to that seen in the extreme 
western part of the parisL In all the localities where the yellow 
limestone beds appear they contain numbers of fossils, chiefly 
ostrea, natica, cerithium, echinii, a large lucina-like bivalve, &c. 

The physical features presented by this formation are usually 
rounded smooth elevations or hill sides almost always devoid of 
forest growth, but supporting only small herbs and coarse grass. 

Trappean Series. 

This set of strata occupies a considerable extent of surface, and 
occurs in three districts of this parish, viz., between the limestone 
boundary at Kew Park, Seaford town, and the Great River, in the 
valley of the Cabaritta, north of Fort William, and between 
Glasgow, Mase Mure, and Moreland. 
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In the first named district this foramtion le represented by dark 
purplish shales »nd »ands, very much decomjioaed to some depth 
Deoeath the surface. It forms an uneven hilly country, cut up 
by deep ravines and email river courses. 

In the Cabaritta valley district on the western side of the river 
near the edge of the yellow limestone, a section of about 20 feet 
in height) and some length along the road is shown which exposes 
the sequence for some distance. It ia here found to consist of 
beds of shale, clay, and sand, dipping regularly S.S.E. at an angle 
of 10 degrees ; the colonre of these beds are various, ranging 
from red, brown, and purple to grey. Further north in a spring 
on the hill aide beds of conglomerate and soft sandstone crop out 
In the third mentioned district the Trappean beds arc exposed 
in many places by the denudation of the superincumbent strata; 
their lithological characters over this area are so sicnilar that one 
description will suffice for all. They consist of beds of shale, 
sandstone, and sand, of which the sandstone occupies the greatest 
[Kirtion of the series. These are traversed by veins of calcepar 
and gypsum in every direction, and are much disturbed, as shown 
by their dips. Their colours are usually purplish and grey. 
Near the surface the sandstone and shale are very friable and 
partially decomposed. Some small beds of brecciate structure are 
to be seen near Morcland, but no conglomerate appears in the 
whole district. 

The surface presented by the Inippean scries generally consists 
of round low hills and naiTow winding ridges, between which are 
smooth sloping ravines. No fossils appear in this set of strata, 
with the exception of a few small leaves of a fern, which were 
procured from some shale beds along with some copper ore, near 
the junction of the Baitey'e river with the Great river. 

Black Shale. 

To distinguish the boundary between tbia set of strata and the 
trappean series is extremely difficult, owing to the similarity in 
colour of the deep heavy soils with which both are covered. 
Although called black eh^e there is very little of it of the colour 
implied by the name, the greater part being chiefly of a dark 
brownish-green tint. It occurs surrounding the cretaceous lime- 
stone beyond Seaford town and Kew Park, and in the valley of 
the Cabaritta above Fort William. Aa this formation occurs in 
the first-named district it is characterized as a very friable, fine 
bedded, or luminated shale breaking up into t-inall curved nut- 
shaped pieces. At "Williams field, in the Cabaritt:i valley district, 
this formation is composed of frinble dark brownish green shale ; 
beyond Glen Islay the colour changes and the fine lamination is 
lost, probably from decomposition from above, for in deep sections 
the characteristic bedding is preserved. Tlie colour hero is mottled 
red and yellow or light brown. At Williamsficld Dam the while 
limestone rests directly upon the black shale. Owing to the 
disturbed state of thece bed: no junction can be observed between 
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them and the trappean series above or the cretaceous below. No 
fossils are to be seen in this formation in any locality in this parish. 

Cretaceous Limestone, 

The cretaceous or Hippurite Limestone is exposed in three 
districts in this pscrish, and is of a similar character in each district. 
No good sections occur in any portion of these areas, and therefore 
no attempt can be made at a description of the succession of the 
beds. . All that can be said of its lithological characters are that it 
consists of massive beds of fossiliferous grey and yellow limestone 
interstratified with yellow marL In these beds occur numbers of 
hippurites. About three-quarters of a mile west of Grange old 
works, and between that place and Bosleys, there are two or three 
small bosses of grey cretaceous limestone, forming rounded hills 
similar to the adjacent hills of the black shale. The bedding 
is exposed in only one part of the hill, showing a dip of south at 
an angle of 25 degrees. The surface is covered with rain-worn 
blocks of limestone and large fossil hippurites. • There is a large 
area of this limestone exposed to the west of Mount Eagle and 
Mint, which extends up to Jerusalem ; it is composed of beds of 
yellowish and grey limestone and brownish yellow marl, containing 
small fossil hippurites and caprinellas. Some of these limestone 
beds are 10 feet in thickness, and contain vast numbers of a 
single species of Ostrea, resembling '' ostrea carinata," scattered 
throughout. 

The Cretaceous in this part, resembles the yellow limestone in 
its lithological characters, but di£fers in its fossil remains. This 
area has been exposed partly by denudation, but chiefly by 
upheaval accompanied by dislocations, for we find to the north of 
Jerusalem the white limestone resting immediately in contact with 
cretaceous, the yellow limestone and trappean formation having been 
lowered by a fault. Again at the head of Old Sams' gully, and 
at the head of a left branch of the New Savanna river, about one 
mile south of Jerusalem, there are indications of extensive faults. 
There are four separate areas of this formation in the Seaford 
Town district, viz., at Seaford town, along the Great river 
opposite Belfont; at Lambs river near its junction with the Great 
river ; and lastly, on the hill side east of Kew Park. At Seaford 
town it is formed of hard thick beds of grey limestone, dipping 
east at a gentle angle, and containing fossil hippurites, &c. East 
of Kew Park the cretaceous is exposed by an extensive fault 
running north and south, and is composed of hard yellowish 
limestone beds ; they dip west at an angle of 45 degrees at first, 
but decrease the angle of inclination to 12 degrees lower down the 
hill. In the beds of the river near Belfont and on the Lambs 
river these strata are composed of dark grey beds of limestone. 

Lower Conglomerate, 

After passing Fort William and going north a small boss of a 
purplish and greyish massive crystalline conglomerate makes its 
appearance penetrating the trappean series. 
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Economic Geology. ' 

Soils. 

The different BOile as they occur on each formation M'ill now 
considered. 

The Biirface of the alluvia themselves forma the soil, and in 
the case of the recent alluvium is extremely rich, and the best soU 
for the cultivation of the sugar cane. In like manner the surtaoe 
of the old alluvium formm its own soil, and although not as rich as 
the last mentioned, and more apt to parch the cane in dry 
weather, still when well manured it is capable of yielding good 
returns. 

On the white marl the soil in most places is composed of the 
old alluvium, and is a heavy reddish or yellowish clay. To 
the west of the Cabaritta south of Meylerefield and acrosa to 
Retrieve and Old Hope it is composed of a yellow clay of no 
great depth. The soil and subsoil on the white limestone are 
usually alike, and consist of a heavy yellowish or reddish brown 
clay and loam. The only exception to this is on the white lime- 
stone in the South Negril district, where the red ferruginous 
earth covers the limcfitone under the same conditions as described 
in the report on Manchester. In a few places such as Content, 
Carrawina, Sweet Klver, and Nonpareil the soil is of a black 
vegetable nature. In the Windsor Forest, Darliston, Bog, and 
Kew Park districts, the yellow or reddish-brown clay soil contains 
angular fragments and blocks of flint in it, as well as scattered 
over its eaiface. 

The yellow limestone soil is usually a stiff yellow clay. That 
of the trappean series is a deep purplish loam, sometimes inclining 
to a red colour. On the cretaceous we find a dark and somewhat 
similar coloured loam. 

SiMd Material. 

Of this substance there is no scarcity in this parish, for there 
is hardly any portion of it where either the white limestone or 
white marl is not within carrying distance, both of which afford an 
excellent stone for this purpose. 

Building Stone. 
This materia] can be obtained from either the white, yellow, 
and cretaceous limestone, or from some of the trappean sandstones, 
which all furnish good and durable stone. The last-mentioned 
would require to be well selected, and procured from a short 
distance below the surface. 

Carbonate of Copper. 
Near the stone pillar which marks the corner of the boundary 
line between Hanover and Westmoreland, and not far from the 
old works of Jones's Moreland, there arc slight indications of 
copper ore in the trappean sandstone. A small quantity was dug 
up and shipped some years since, srd an analysis was made of the 
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ore. There is little to be seen now of the workings which were 
on a very small scale beyond a small cross trench two or three 
feet deep. There is nothing to indicate that the ore is in any 
quantity or that it exists in a vein ; but on the contrary the in- 
ferences to be drawn from the specimens I procured on the spot 
are^ that there is but a small quantity regularly bedded with and 
impregnating the soft sandstone here exposed. The ore exists as 
the green and blue carbonate alone. Many beds of the trappean 
sandstones have these ores so intermingled with them that the 
latter is scarcely distinguishable, but gives a greenish colour to the 
whole. 

At another place near Williams' Moreland indications of copper 
similar to the above also appear, and the evidence here siven of 
their stratified occurrence cannot be doubted. On one siae of the 
road they form a continuous bed one inch thick of impure green 
carbonate, having to all appearance a small per-centage of copper. 
Nearly opposite the junction of Bailey's River with the Great 
River on the road side in the purple and grey trappean shale, 
there is some green carbonate of copper, which occurs in thin 
scales between the bedding and also disseminated throughout the 
beds : these shales dip south at an angle of ten d^rees. 

Fertilizers. 

The white marl at Frome and Georges Plain is used as a fer- 
tilizer, and answers extremely well. At Camp Savannah the 
friable sand beds of the trappean series have been used with ex- 
cellent effect. A more extensive use of both these materials would 
be found extremely beneficial to the cultivation of the sugar cane. 

Siliceous Sand, 

At Hermitage on a hill side there is a small deposit of a fine 
white sand, which lies on a rounded hill of white limestone, and 
gradually passes into the yellowish .soil which covers the limestone. 
It contains minute cavities all through, from which foraminifera 
have been dissolved out. 



GEOLOGICAL REPORT ON THE PARISH OF ST. 
JAMES.— By JAa G. Sawkins.— 1866. 

Physical Features. 

Entering this parish by the coast road from Falmouth the land 
is low and swampy, subject to overflows from the sea as well as 
from fluvial deposit as far as Mannattee Hole, where the limestone 
connecting with the hills of the coast range descends at subordi- 
nate elevations, rendering the surface slightly undulating but 
sufficiently level to admit an alluvial deposit of calcareous debris 
and vegetable soil to accumulate in sufficient depth for agricultural 
purposes. These alluvial areas form picturesque indentations at 
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the bnse of the white limestone hills, that rise to the height of 
1,200 or 1,500 feet, concealing from view the higher ranges of the 
interior. 

After passing Rose Hall, Iron Shore, and Providence the land 
becomes lower and more level, subject to overflows from the sea 
and also to land floods, forming lagoons or swamps as ^ aa the 
iiicecourae, where the white limestone hills gradually descend to 
the sea forming a promontory on the north-east point of Montego 
Bay. From titis there is a graduid slope to the ilontego River, 
where nn extensive alluvium expands lo the south and south-east, 
occujiying the valleya of that portion of the parish, embracing on 
the south as far as the Bague, south-east to Cunninglianie, Retire- 
ment River, John's Hail, Virgin Valley, and the northern branches 
of tho Montego River. 

Thia beautiful valley is not a pluin or savanna, but interspereed 
with hills of 700 or 800 feet in height occupying the spaces 
between the tributaries of the great stream. These hills- aro 
occupied by the great house of the planter, or the more humble 
ones of the peasantry, which gives to the whole scene a. very 
picturesque and charming effect. The soils of (his valley consist 
principally of those of the trappean series with debris of the lime- 
stone, and are of the most fertilizing nature ; consequently all the 
products of the country are eeen covering the hills, glene, and 
glades in varied tints of evergreen, divursifying every spot under 
cultivation, and contrasting with the dark cold green of the forests 
on tho white limestone ibrniliig on the higher t^ummits of the 
mountains that surround the valley. 

After passing the alluvium of the Montego, Pies, and Retire- 
ment rivera there is a continuation of low marshy land that ex- 
tends along the coast as lar as Reading wharf, where the limestone 
hills of the coast range descend to tlie shore forming the pro- 
tecting points between the Bogue and Spring Garden, where 
there is an alluvial of vegetable soil on tufaceous limestone or 
marl: such occurs again near Unity Hall, where the upper atlu- 
vium ie some 30 feet above the Great River. 

The limestone hills on both sides of this river approach each 
other very closely, and rise to the height of 900 feet with serrated 
points, between which there are glena and valleys that run inland 
the higher elevations being generally on the north, consequently 
denudation has been most extensive on the southern slopes. 
Among the open valleys and glens of this coast range there are 
cultivations of sugar and beautiful [lastiire lands of great luxuriance, 
the waters from these hills find their way down the Anchovy 
Gully to Leithe. 

At Monpelier there is an extensive deposit of aUuvium within 
the confines of the low hills that form the banks of the great river, 
the largest hill being that where the barracks arc situated, which 
divides the alluvium of this valley from that of Seven Rivers iiiid 
Hazelymph, wliere the country is rendered p:irticuhirly picturesque 
by several outliers of limestone in the form of round hiU^ with 
precipitous sides, in which there are some targe cavities exposed 
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to view. At the base of these hills the various streams comprising 
the Seven Rivers are seen winding their course between them in 
their efforts to reach the Great River. At this point some debris 
from the trappean series was observed on the flat land5 and on 
ascending the Great River the trappean series appears on the 
lower paft of the mountains that i, the ea«terSToundary of 
the Great River to its head. At Retrieve the cretaceous lime- 
stone appears and extends to the vicinity of Chesterfield, and is 
more fully developed on the west side of the river from Lambs 
River in the parish of Hanover. 



Rivers. 

The Great River forms the dividing line of this parish and 
Hanover, it takes its rise at the extreme south comer of the parish, 
and unites with the sea at Unity Hall, it has but two tributaries 
on the west, and ten that come from the east, the largest are the 
Anchovy and the Seven Rivers. 

At the mouth of the Great River there is a depth of water for 
boats to ascend it one or two miles, but like most of the rivers is 
obstructed by rocks and shoals. 

The Montego River is the largest river in the parish, it has 
three large tributaries, of which the Orange is the largest and 
occupies the most central position in the great valley, and always 
contains more or less water, in this respect the rivers in this 
valley differ from those of the coast range, which frequently become 
quite dry a short distance from where they rise, due to the 
amount of detrital that occupies the gully through which they 
run, the water finds an easy access below the surrace and is lost 
sight of The principal heads of the Orange River rise in the 
vicinity of Springfield, below Kensington and Spring Mount, 
the copiousness and constancy of these springs induce the opinion 
that they are the outlets of the numerous streams that rise and 
sink at higher elevations in the Vaughansfield and Maroon Town 
districts, the difference in elevation being 1,200 to 1,300 feet. 

The streams in the vicinity of Maroon Town, although they 
issue from the yellow limestone series, have eroded and cut through 
the trappean as low as the cretaceous limestone to a greet extent 
as will be described hereafter under the head of cretaceous rocks, 
the water finds little obstruction in the sands and gravel composing 
the trappean series, we therefore infer that the waters of the upper 
parts of this parish find their exit through that formation into the 
lower valley of the Montego, passing under the yellow and white 
limestone ranges that form the central portions of the parish, and 
separating the two valleys. 

The small streams to the south, bordering on St Elizabeth, are 
very insignificant and surrounded by deep forest, they appear to 
rise and sink on the blue clay that underlies the yellow limestone, 
there is no alluvial deposit on the banks of these rivulets worthy 
of note. 



I 
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Tiic aummit of the eastern ridge forming the confines of the 
Montego Valley ia east of Virgin Valley and Equity, where the 
waters are found to flow oast instead of west, and nt the game 
time present the sinking chftracteristics similar to those of the 
higher laiida, as at Caetle Wemys and Mufoota River, whicti 
sinks at Spring Vale and at Cave Head. Another bold spring 
rises and sinks agiun at Blue Hole, running along the anrfacc for 
little more than a mile, another which rises nt the west of Cnna»n, 
ai^r rnnning through the western part of the Queen of Siiain'a 
valley settles in the lake near PhoBnix in the parish of Trelawny. 

The numerous streams that rise to the surface in the coast 
range present deep channels in the white limcfitone. They rise 
generally in a fault of the limestone, or where the lower hcda 
have been brought to the surface by disruption. The diveraity of 
dip would indicate this where other means are obscured, whether 
by a coating of tafaccous limestone or dense vegetation, which 
prevents the exact determination of the zone represented. 

At Tryall there is a bold spring from the yellow limestone, 
also at Spring and Cinnamon HtU, bnt the alluvium does not 
preaent any of the rocks derived from the trappeao series. 



Mountains. 

All the superior ranges of mountains in thia parish trend from 
north-west to the Bouth-east, and are not so elevated as those to 
the east of it, the highest not reaching 3,000 feet The highest 
pointo of the range which endrcles the valley of the Montego 
are generally about 1,700 feet, and those south of Maroon Town 
2,100 feet, all consisting of white limestone. 

Perhaps no country in the world presents a more rugged or 
imeven surface (tee fig. ) than those portions of this and the 
adjoining parishes, called Cockpits, which in form resemble inverted 
cones, the rims of these pits usually present a series of pointed 
lulls with steep precipitous sides or perpendicular escarpments 
(see sec. of one near Quawhs pond in iVelawny), and when it 
ia oonndered that the beds of limestone are broken up into blocks 
of one to twelve feet in diameter, coverinff the surface iikthe most 
confused manner, a conception may be formed of the great diffi- 
culty of access, and perfect impracticability for beasts of burthen 
to travel until the hand of man has equalized the surface ; con- 
sequently much of this part of the island remains a terra incog- 
nita, it ia described by the Government land surveyors as 
" Government land composed of rocky mountains, precipices and 
" cockpits, interspersed with narrow rocky glade?." 

The features of the mountain districts of this and the adjacent 
parishes are highly picturesque, particularly where the hand of 
man has opened out the beautiful glens or cleared a small valley 
surrounded by steep precipices and overhanging clifiPa. Doubtless 
there are many parte of these districts which when opened and 
made accessible, will render avulable thousands of acres now lying 
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waste to supply the wants of a large population. The soils of 
these glens are generally ferruginous or clayey with more or 
less marl or comminuted limestone. 

The hills that occupy the valley of the Montego are generally 
from 700 to 800 feet above the sea, they appear to be due to 
dykes of porphyry that are occasionally exposed at the base of 
the hills, where mtersected by a stream as at Leyden near the' 
old sugar works ; the irregularity of the river course is generally 
due to dykes of this rock m the upper part of the valley, and the 
maintenance of the elevation of the nills to their hardness and 
indestructibility. These hills being composed of the trappean 
series of strata are generally more rounded on the upper surface 
than those of the limestone formation. 

The mixture of the debris of these rocks^ commonly called Abu 
or Buggadoo by the Creoles, when combined with the yellow 
clays and sands of the yellow limestone, produces a very produc- 
tive soil, particularly 'i mixed with the metallic-looking black 
sand that generally collects in the streams. 

The coast range of hills in this parish attains the height of 1,274 
feet, their character differs from those of the higher and moun- 
tainous district south of the Montego Valley, being more undu- 
latory and the depressions more expanded, and affording a surfiftce 
of arable land under cultivation. 

• 

The sides of these hills often present a very barren aspect, the 
soil having been removed and exposing the bare rock, which is 
due to injudicious cultivation and atmospheric action. 

From the summit of the hills on the coast range the most exten- 
sive and beautiful views of the coast are seen. From Flower Hill 
the houses and shipping in the harbour of Lucea are visible with 
the indentations of the western coast, its bays^ inlets, and promon- 
tories ; while on the south range after range of hill and mountain 
rise until they appear to reach the clouds. 

The whole of this range is composed of the white limestones. 

Great disturbance has prevailed over the whole of this section 
of the parish ; the dips of the strata are found at constant vari- 
ance, faults are numerous and covered either by a thick deposit of 
talus or dense vegetation. 

Descbiptive Geology. 

Alluvium. 

The alluvium, constituting the low land that fringes the lime- 
stone range near the coast, is composed principally of the tuface- 
ous residue of the decomposed white limestone covered by more 
or less vegetable soil, which when susceptible of being ploughed 
is cultivated in sugar cane, and when not arable is appropriated 
to pastures of guinea grass. These alluvials are sometimes ele- 
vated 10 to 40 feet above the sea with a slight inclination towards 
the shore ; at others are quite level, retaining on their surface the 
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Bupet-abunditnt water, t'oi-mlog morasses or mangrove swamps 
detrimental to the health at all seasons of the year. 

Between the eastern boundary line and Mantego Buy the lime- 
stone freqnently extends from the hills on the south to the ahore, 
forming slight elevations and dividing the alluvium of the coast. 
A promontory of white limestone forms the north-eti8tem part of 
the harbour of Montego Bay, and separates the alluvium of the 
coast from the alluvium of the valley of the Moatego River, which 
expands over a space of more than two miles in a south-west- 
wardly and south-eastward ly direction, 12 to 14 miles along (he 
tributaries that fall into the Montego Kivcr. 

Among the hills forming the coast range there are numberless 
deposits of the same calcareous tufa or travertin, with more or 
less vegetable soil and clay that are undoubtedly alluvial, but so 
intimately connected with the limestone that it has been con^- 
dered unnecessary to draw a distinction in the formation on the 
maps. 

The horizontal jKiBilion of the tufnccoua liniealone, on the sides 
and centres of these depresaions, tend to support the idea that 
the lower hills formed the bed of the ancient takes, which, by 
the process of denudation of the surrounding country, have left 
them like large mounds of 100 or 200 feet above the present 
level of the valley or hasin. At Anchovy Bottom, near the 
Great River which divides this pariali from that of Hanover, 
there is an example ; also in many parts of that range of hills 
comprised between Montego Bay and Barrett Hall, Chatham, 
BellBeld, &c. 

The depth of the alluvium in these depressions is generally leas 
than four feet ; but the precise limits of these deposits could not 
he represented on the map without consuming a much longer time 
than contemplated by the Government for the examinatnon ; the 
whole surface has, therefore, been represented as white limestone. 

The Great Biver has eroded a large portion of the trappean 
series near its head in the vicinity of Chesterfield, Bernards, &c., 
forming a basin extending into the parish of Hanover, where the 
cretaceous rocks also appear rising from below the trappean, 
between the Great River and Lambs Biver and its tributaries ; 
the amount of alluvial deposits are, however, much smaller than 
many of the same magnitude, due to the circumstance of the hilly 
and mountainous character of the country through which they 
have made their courses, so that cliffs of 300 to 900 feet are seen 
separated by the smaller tributaries, aa well as the larger, with a 
narrow fringe along their courses of alluvial deposit, composed of 
the d<5bris not only of the trappean but of the limestone forma- 
tions also. 

On the coast nmge the alluvium that occurs in the depressions 
of the white limestone consists principally of red and yellow clays 
with concretions of oxide of iron, called by the Creoles " iron shot," 
or vegetable matter mingled with the clays and debris of the white 
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limestone ; no deposit from the trappean series was observed on 
any portion of the coast range either east or west of the Montego 
Valley, where the lower beds of the limestone are exposed, beds 
of flint and chert are interstratified at distances six and eight feet 
apart, under the process of denudation these flints are disintegrated 
from the matrix in which they were formed, and cover acres of 
land in the form of large pebbles of 3 to 16 inches in diameter. 

There are instances of the land on which these flints occur, pro- 
ducing 50 per cent, more sugar from the cane grown thereon, than 
an equal area of the adjacent land on which there were no flints. 



White Limestone. 

The extent of this formation on the western part of the parish 
extends from the coast on the north to the line of St. Elizabeth 
on the south, and around the great valley of the Montego River 
and its tributaries and the district of Yaughnsfield. 

The ascent from the sea b gradual up the ravines and water- 
courses, but it frequently occurs that the coast range presents 
steep acclivities or perpendicular escarpments to the height of 
100 or 200 feet, while the surface on the summit presents an 
undulating country, in the depressions of which there is an accu- 
mulation of the insoluble earth, resulting from the denudation of 
the Burroun^g hills. 

The conditions under which this limestone is found varies very 
much, and is dependent on local causes ; where a broad surface 
of the rock is exposed to the action of the weather the surface 
becomes hard, and becomes harder on exposure ; if, however, the 
declivity of the surface is steep and evaporation rapid it assumes 
a soft chalky condition, or a semi-crystallized stalactitic or tufa- 
ceous character, susceptible of being cut with a knife ; but if this 
re-formed or re-deposited limestone falls into cavities or hollows 
where evaporation is slow it becomes crystallized, forming large 
masses of calcspar of a light yellow colour or a clear transparent 
white. 

On many of the less inclined hills the limestone is often found 
broken into loose angular blocks more or less cubical, covering the 
surface in accumulated heaps like talus or as if they had been 
propelled by water. The texture of these blocks is generally 
more dense and concentrated than the rougher and more honey- 
combed limestone. 

The lower beds of this limestone are more laminated than those 
of the upper and of a softer character, possessing in some instances 
all the advantages of freestone, and where the lamination is most 
distinct and the separation between the beds consists of lieht clay, 
a bed of flint or chert is generally interstratified immediately above 
the clay thus,— Fig. 3. 

80073. Q 
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The flinta or chert, ia the crent of denadation luring destroyed 
ot worn a.vt&y the Upper beds, also yield, become difflntegmted, and 
scattered over the Borface aseoming a variety of colour oq their 
external coattng. 

The most extruordinary peculiarity consiata in the nnmeroua 
and deep depresaioDS which occur iu the white limestoue, called 
by the oativea "Cockpits;" they present the appearance of an 
inverted cone or tea cup of 100 to 500 feet deep, covered on every 
Eide by fimgiDentary Uineatone of all Gizes, weathered or worn into 
every possible shape imaginable, and the edges or rim of these piti 
when estended on a map present a eeriea of lines like not work or 
the edges of a cellular tiiiiic. Xow it U :i iniHt^^r -fcoDsiikiMtlon 
how tGese cavities were produced, and the only hypothesis adopted 
by UB attributes them to unequal denundation, supposing the 
sar&ce was irregular when elevated above the sea, and, like all 
limestone formations, full of cavities, faults, and fissures, subse- 
quently atmospheric denudation produced an enlargement of these 
hollows, and the waters sinking through the cavernous structure 
of the limestone, forced their way through and removed the sub- 
jacent beds of shale and sand, thus forming cavities below the 
limestone, which, being unsupported, gave way and originated 
the " Cockpit " depressions ; see figs. 4 and 5. 

ORIGINAL DEFBGSSIONS AND FISSDBES. 
Fig. 4. 
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PBESENT DEPBBSSIOKS AND COCKPITS. 
FiqS.. 



In further illustration of this hypothesis it will be necessary to 
describe the features of the " light holes." Supposing the spectator 
on an inclined plain of 500 yams to the east, and as he approaches 
the west side a strong li^t shines in his face, throwing the 
shadows of the forest trees towards him, while the dense foliage 
that covers the branches prevents his perceiving the outline of 
the object producing the light, until he arrives close to the rim of 
a large hole about 400 feet in depth surroonded by perpendicular 
diffs embracing an area of nearly five acres, with an escarpment 
rising between 300 and 400 feet above the level on which he 
stands reflecting a strong light from die west side ; hence the 
ori^n of the name " Ught hole." 

There are no apparent causes on the surface why this great 
body of limestone should have sunk, and there is no river in the 
vicinity. The elevation of the inclined plain above the sea is 
nearly 2,000 feet, the stratification of the beds present very little 
disturbance in the bedding, and the general aspect of the country 
around is very similar, finally the only rock impervious to water 
known to exist is between the yellow limestone and the trappean 
beds, this rock a light blue clay is occasionally wanting or thins 
out into such thin beds that abrasion would soon destroy or 
remove it, or it might be broken by faults, in which case water 
would find its way and percolate through the sands and gravels of 
the trappean series and excavate a space to rec^ve such a mass as 
that sunk at the light holes and cockpits. 

Yellow Limestone. 

The limita of this formation are nearly equivalent to those of 
the last described, and generally exposed at the proper horizon 
when the debris of the white limestone does not conceal them 
where the trappean series appears it will be found to superpose it, 
accompanied by a great variety of fbeul remuns of foraminifera 
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particularly ihe orbitoidea, whicli are rcferrcl to hy Sir C. Lyell, 
Danii, and Page, ns occurmg in the Clmbourne, Jackeon, and 
SuggcsvJllc beds oF North Americji, beaidea these there are nume- 
rous bisalvee and uDivalvea that occur on the eastern siJe of tbtf 
Great River from the larders of St.Elizabelli to the Seven RivM 
on the Nbgnra River and several parts of the mouutalnous distriw 
of this pnriah, also on the north-east of the great valley uf llifl 
Montego River, about Windsor Lodge gouth-west towards Latium; 
Salters Hill, WiUlauisfielJ, Spring Mount, Kensington, Vaughns- 
field, jMaroon Town, Cold Spring, and on the east of Virgia 
"N'ailey, and the south of Canaan. 

The peculiarities of this formation are the almndaiic* and pre-, 
serration of the foasila, while the white limest.ine is distinguiahed/ 
by its paucity of fossils. The yellow limestone is more fre- 
quently accompanied by clay, sand, and raarl ; these are sometimes 
found in beds of 200 or 250 feet thick, whereas in other place* 
they do not occupy so many inches 

For n list of the fossils found in this formation see Appendix, 
The properties of this soil, where unmixed with any other, is 
remarkable for its eterility, scarcely produdng half a ton of sugar; 
to the acre, but when mixed with the fertilimig eands of the tnp- 
j>ean series it produces as much as four tons, where the one has 
been conveyed to the other by a watercourse, ns by the Heclors 
River at Mexico. 

Trappean Serin. ^ 

This fonnation occupies the surface at the extreme south-west 
comer of the paiiah, and extends northward on the eastern side 
of the Great Biver, also on the Niagara River to a small extent 
' at Mocho, and a nameless river in the forest south of it, to the 
nortli of which a valley opens out ^m the bends of Crooked 
River and Vaughnsfield, extending north-east as fur ns Schaws 
Castle, then W.N.W. to Kensington, where a ridge of limestone 
separates this part of the parish from the great valley of the 
Montego River and its tributaries, where the trappean is seen 
extending over those portions of the valley from the heads of the 
tributaries to Latium, Salters Hill, Windsor Lodge, Worcester, 
Sumerton, Virgin Valley, Equity, and Castle Wemys, where it 
passes into the parish of Trelawny. 

The general characteristics of this formation arc preserved the 
snmc aa have been described in former reports, with the excep- 
tion that the metamorphism produced by intrusive dykes lias 
not extended over so great an area, comparatively, in tliis parish 
as in chose to the east of it. One dyke of porphyry only was 
observed in a highly crystalline state at Leydeu, near the works. 
It h.is not altered the adjacent beds of shale to that degree of 
hardness as dykes have done in other parts of the island. 

A little north of Leyden the shale presents the character of 
decomposing basalt, in the separation by concentric layers like 
the coats of an onion. (Hee fig. p. 243} 
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ThiB hill rises above the level of the river 400 feet, the trap- 
pcnn series being exposed to the summit. 

The amount of denudation of these htlls would doubtless sur- 

Erise those who have not given attention to the effects produced) 
ut a little observation at the mouth of the Montego Bay would 
enable them to calculate when vessels would no longer be able to 
ride at anchor where they now do. 

There are evidences of the trappean series having occupied a 
higher elevation about Vaughnsfield at a former period, and the 
amount of denudation greater than those of the valleys of the 
Montego and its tributaries, as on the summit of the present hills 
the cretaceous rocks are exposed in a nearly horizontal position. 

The Cretaceous or Hippurile Limestone. 

Tiiiti formation is exposed on the hill on which Maiden Chapel 
is situated, near the road that leads to Maroon Town from Ken- 
sington; abo at Fowler's, between the heads of Tangle River, 

Tiie clays arc of a grayish or yellow colour, and the fossilliferous 
limestone of a bluish colour. The fossils collected are Kadiolitee, 
Hippnrites, &C', and all from the surface. 

On the eastern bank of the great river between Itetrieve and 
Chesterfield there is an exposure of the Hippurite limestone, in 
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whicli the fosmls are well preserved, and good coUections may be 
made of them, aa well as the corale, &c. 

In 8ome parts of this island this limestone ie found sufficieatJy 
compact to bear poUshmg, and presents advantages for quarrying 
as marble ; but, \vith the exception of that at the back of the 
schoolroom at Maiden and Fowler's, that is not the case with those 
beds found in this pariah, so far ae surface obaervationfl have 
extended. 

These are the lowest beds seen in this parish. 

Economic Geoloot. 
There are no metallic veins or deposits in this pariab. 

Ochres, 
Yellow and red ochre occur between Canaan and Castle Wemyi 
that might by a little washing and cleaning be rendered as good 
or better than what is sold at Zd. and Qd. per pound. 

Building and Flagstone. 
Building and flagstones can be obtiuned on the banks of the 
Montego River, near Irwin, and many other places, particularly 
along the coast, easy of transport ; and if such a market as New 
Orleans and other countries not possessing these advantages could 
be obtjiined, this beautiful material would become a source of 
vealUi to the proprietors. 

Jakes G-. Sawkins. 
Spanish Town, Jan. 12th, 1867. 
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Physical Featuues, 
Tilt; physical aspect of the eastern part of this parish, from the 
Great River to n line drawn from BUie Hole through Pondsidc 
due south to the Cabaritta River, exliibits a great expanse of ele- 
vated hilly land, consisting of picturesque conical limestone hills, 
alternating with fine verdant valleys in those places where it has 
been rescued from nature, but of the wildest forest type where it 
still remains covered with primeval growth. 
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In the yicinity of the Dolphin we find a continuation of the 
limestone hills of Westmoreland^ extending into this parish and 
stretching as far west as Glasgow. They attain their greatest 
elevation at the Dolphin Head, and descend abruptly to l£e level 
of the hilly region, which intervenes between them and the sea. 

Westward of Glasgow the limestone hills again extend into this 
parish in three places ; those immediately on the right and left of 
Cave Valley are of considerable height and occupy a large area. 
To the westward of Blue Hole and Fondside, and extending on to 
Esher and Green Biver, the country, though hilly and moun- 
tainous, assumes quite a different aspect to that already described. 
Instead of conical hills we have long continuous winding ridges, 
with deep ravines, and the country is no longer clothed with tnat 
deep forest covering, but has in its stead grass-covered slopes, 
dotted over with scattered groves of mango and bamboo. The 
ranges of hills run in no regular direction, but seem in their dis- 

Eosition not to be influenced by their geolo^cal structure* It is 
ere clearly evident that the physical aspect is entirely due to the 
denuding influence of the rivers. Two extensive valleys run 
from the sea coast to the interior, formed by the East and West 
Lucea rivers ; in the bottom of these valleys there is but little 
width or extent of flat land 

From Esher to Industry and Phoenix the surface once more 
assumes the appearance it possessed in the eastern part of the 
parish, and rough limestone hills intervene between these places 
and the sea coast. Between Green Biver and the Great Morass 
a large and almost level tract occurs, covered with numerous ponds 
of water. The sea cliff along the entire coast line of the parish, 
with the exception of Bound Hill Bluff, is extremely low, being 
usually firom five to ten feet and seldom more than twenty feet 
in height. A low narrow strip of level land intervenes in most 
places, between the foot of the hills and the cliff. 

BlVERS. 

The whole of the parish to the west of the Flint Biver is most 
abundantly supplied with rivers, none of which, however, are of 
any importance in a navigable point of view. Those occupying the 
chief position, on account of their size, are as follows : — ^Soaring, 
Flint, Maggotty, Lucea East, Lucea West, Lances, Davis Cove, 
Pell, Green Island, Newfound, and Orange rivers. The Great 
Biver is not mentioned in this list on account of its being between 
this parish and St. James. 

Morass. 

In the neighbourhood of Green Island, along the coast, there 
are numerous patches of swampy morass land. Also between 
North Negril and Fish Biver the country consists of nothing but 
swamp and morass, called the Great Morass, which lies hadf in 
this parish and half in Westmoreland. 
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Descriptive Geoloot. 
Allavium, 

AJluviuiii occurs in many places in Hanover, nlong the rivera 
and near the coaat, hut at the same time the actual area occupied 
hj it is small. 

At Belvidere, on the Great River, the older alluvium it) eeen 
resting on the white limestone, and at Orange Bay it ia also found 
covering the white marl. In both places it is similar, and is com- 
posed ot' u heavy reddish clayey loam, some parts of which are of 
great thickne.s^ii, while othera are extremely thin, showing the 
underlying beds ; near Cave Valley it becomes red and mottled, 
red and grey. 

The recent alluvium occurring in various localities, and or^i- 
nating from various formations, differs greatly in composition, 
although the texture and colour are much alilte everywliere. At 
Clieeter Castle, on tlie Koaring River, it ia of a dark broivn 
colour and finely dieintegrated condition ; at Flint Kiver it is 
similar in appearance, but contains great quantities of rounded 
white limestone pebbles. At Maggotty, Mosquito Core, on 
Lucea East and West riveia, Haughton Tower, Spring, nnd 
Industry, the alluvium is of a iine (larl( coloured or slightly 
purplish finely divided loamy material, coataiuing few beds of 
gravel. 

CoomI Limatone. 

The coast limestone is found all along the coast line of this 
parish from Bound Hill Bluff to Booby Key, forming a narrow 
strip, which seldom extends inland more than one-eighth of a mile. 

The composition of this limestone as it here occurs is similar, in 
every detail, with the same deposit described in the report on 
Westmoreland. The following section at Hopewell is a good 
instance of the lithological charaoters of this deposit ; the sequencfl, 
commencing from below, is thus : — 

1. Sponge-like coral bed of a white colour cemented firmly 

with coarse lime material, about 6 feet in thickness, and 
resting upon brownish-green thinly laminated shale. 

2. Bed of whitish broken branch coral ; thickness, 4 feet. 

3. Coarse grey shell material firmly cemented ; thickness, 

1 foot 6 inches. 

4. Bed of corals, chiefly mxandrioa, 4 feet 6 inches in thick- 

ness. 

6. Coarse chalky mar! ; thickness variable, usually 5 feet. 

The surface usually ia covered with a thin coating of brown 
soil ; but where the cliff ia low, as nt Point, it Lis been washed off 
by the waves, nnd a rough water-eaten surface of linieatone exposed. 
The exterior weathers to a light grey colour and ia tolerably 
hard ; the interior is of a less firm character and of a whiter 
colour. At Flint Kiver the point near the wharf shows about 
10 feet in thickness of limestone, containing masaive corals. The 
I>oint at Blue Hole is aUo formed of couit limestone, which is 
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about 15 feet thick. As it extends inland it is inclined upwards at 
an angle of 5^^ resting upon the denuded edges of the shale, which 
dips northward at an angle of 45^. Here the limestone also has 
suffered from denudation and thins out as it reced from these 
coast. On both sides of the entrance to Mosquito Cove, and from 
Hopewell all along the coast to Pointy it is well deyeloped, forming 
a low cliff seldom more than 15 feet high, presenting a rugged 
water-worn surface. From Lance's Bay onwards, the limestone 
forms a low cliff not more than 5 to 6 feet high ; also from the 
western side of Lucea Harbour to Pedro Point it does not reach 
an elevation greater than 10 feet. Opposite Haughton Court 
apparently in this limestone are shells precisely similar to those 
seen in the white marl at Little Bay in Westmoreland- The de- 
position of the coast limestone, from Esher Cove to Blue Hole, 
occurred after the white limestone had been denuded from the 
surface of the shale, and was not deposited on the white limestone 
itself, as is the case on the south coast. That the white limestone 
once covered this area may be inferred from its presence on the 
east and west, together with the fact of the limestone of the 
Dolphin range being at an elevation greater than the denuded 
surface ; and further, taking the physical features into account, it 
may justly be concluded that the system of rivers there seen were 
the chief agents in its destruction. 

Upon that portion of the north coast, between Blue Hole and 
Esher, this deposit is inclined at a higher elevation on its inland 
edge than on the south coast, where it is nearly horizontal. 
I think that the conclusion to be arrived at from this is, that 
both were deposited at the same time, but that subsequent move- 
ments on the north coast have not been accompanied by similar 
upheavals on the south. It is evident that subsequent to the 
upheaval of the white limestone above the suirface of the ocean it 
was carried away, that then the shale was depressed below the sea, 
certainly 20 feet at least ; at which time the coast limestone was 
formed, partly as stratified layers, partly in the form of a horizontal 
growth of corals, and then the whole was upheaved slowly to 
its present position. During its accumulation it must have been 
protected by coral reefs on the coast, probably similar to those 
now in existence in the neighbouring sea. The denudation of 
this limestone has been very great, and would have been much 
more so were it not for the hardening effect that the wash of the 
waves has upon its surface ; even as it is the small islands and 
pinnacles of rock, standing above the sea in many places along the 
coast, attest to the former extent of the deposit and the steady 
destructive power of the waves. 

White Marl. 

The white marl deposit covers a very small area in the level 
district between Phoenix, Fish River, and Campbellton, and along 
the coast at Abingdon and Green Island. At Orange Cove and 
north of Haughton Court there are also some small patches of 
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white chalky marl ; at the former place it ia firm and tliin-bedded, 
■while at the latter it is Boft, and crowded with shellB of recent 
species. The marl consists of beda of white and yellowish chalky 
material interbedded wilh layers of the eame substance of a 
much firmer and more consolidated texture. Where it occurs at 
Abingdon, Phoenix, Campbellton, &c, it is of a yellowish stained 
colour. 

IFkUe Limestone, 

From the Great River westward to Blue Hole, Pondside, 
and the Cabaritta River, is one extent of white limestone, with 
the exception of some alluvium on the coast and at Belvedere, 
and Bome older strata near Chester Castle. The range of moun- 
tains, of which the Dolphin Head forms a part, ia also compoeed 
of white limeatone. 

Between Glasgow and the Great Morass at Long Bay there arc 
three distinct areaa of this formation also extending into the pariah 
from Westmoreland. The first of these id between Glasgow and 
Jerusalem, and is of small extent ; the second lies between Jeru- 
salem, Endeavour, and the New Found River ; and the hist 
extends from the boimdary of the parish, about a mile and a half 
toward Campbellton, and lies bet»'eea Endeavour and the Great 
Morass. Again, from the neighbourhood of Orange Bay to 
Pedro Point the older formations are flanked upon the north-west 
by the white limestone, which has a general strike of north- 
east and soutb-wedt. From Ireland Point to North Xegril this 
formation forms a rude crescent-shaped barrier between the sea 
and the Great Morase. The litholo^cal characters of the lime- 
stone in the first-mentioned district are somewhat similar to those 
of the area of this formation in Westmoreland, of which it is the 
northern extension. It consists of thin beds of white limestone 
interbedded with a soft white chalky marl, the limestone beds 
invariably oontaining nodules of flint The limestones are cluefly 
soft, but seldom compact or crystalline ; they form thin beds, 
which vary from a few inches to 4 feet in thicknesss, and are 
much disturbed, so as to dip in almost every dircctiou over 
small areas. The marl beds being interetratified with these of 
course show the same disturbance and dips, and are similar to 
them in thickness. The flints and chert contained in the lime- 
stone beds lie usually in flattened nodular masses in lines of 
stratification, and are rarely in beds themselves. They are not 
connected continuously, but are in long hollow flat masses, and 
have all tlie appearance of having been deposited around or in 
the substance of some organic form which was embedded in the 
limestone. These flints are chiefly of a brownisli-pink, brown, 
and grey colours. At Kuockalva and other places in the vicinity 
the limestone contains small veins of tiilica, and also hi\s become 
so thoroughly impregnated with that substance as to be completely 
changed into a siliceous limestone. 

The description above given refers to the lower division of the 
ivhife limostono, the upper beds are more compact and massive, 
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and contain fewer interstratified marls. The limestone of the 
Dolphin Head^ and also that extending from Green Island to 
Pedro Point and Esher, is composed of tibe massive or upper beds, 
and is covered with the red ferruginous earth. At Biound Hill 
Bluff the limestone also resembles the upper division. 

On the hill upon which Point House stands there is a small cap 
of limestone with fossil corals ; it may be the remains of an old 
coast limestone^ but most probably is an outlier of the white 
limestone. 

The amount of denudation of every previous formation which 
took place before the deposition of the white limestone^ must have 
been very great over the western portion of this parish^ for we 
find in only one place the true sequence of the various rocks. At 
another place we see the white limestone resting upon the trappean 
series. 

The position, however, which it invariably occupies is that of 
resting almost conformably upon the sandstone beds of the black 
shale. 

The chasm which bears the name of White Gxit is evidently the 
result of a great fault, which, commencing at the coast, can be 
traced inland for a couple of miles. At the bottom of this gut 
we have in one place the beds of white limestone forming a high 
perpendicular escarpment on the east, and the shale beds rising 
up to a considerate height on the west. Some of the limestone 
beds are highly fossilliferous, but owing to the bad state of pre- 
servation of the fossils it is difficult to obtain them. The greatest 
thickness that this formation attains in this parish is about 1,000 
feet. 

Yellow Limestone. 

The yellow limestone occupies but a small area of this parish, 
its chief localities being at Salt Spring, Phoenix, Endeavour, at 
the head of New Found Kiver, along the base of the Dolphin Bidge, 
between Shettlewood and Chester Castle, and in the extreme 
south-eastern comer of the parish. 

At Shettlewood it rests upon clays and sands of the trappean 
series, and skirts the edge of the white limestone, dipping con- 
formably under it. Near the boundary of the parish, in the 
vicinity of the Dolphin Head, on the road going into Westmore- 
land, this limestone forms an escarpment some 200 feet high, and 
rests upon the black shale. Further on along the foot of the 
mountain these beds dip south, at an angle of 20 degrees, and at 
their outcrop are massive and hard. At Salt Spring they are 
represented by yellow marls, which are shaley in places, and con- 
tain vast quantities of a foramenifera. Here an obscure junction 
with the black shale is seen, the shale dipping south-west at an 
angle of 15 degrees. The yellow limestone as it occurs in this 
parish is in every way similar to the same formation elsewhere 
described. It consists of beds of yellow limestone and shale inter- 
stratified with yellow marl. The limestone is sometimes compact 
and crystalline, but often impure, and then. ^ex^Vsi^ \\i\si ^ws^s^ss^^ 
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or ebale ; ihcso form usually thick massive beds. The marl ia 
soft and often chalky, and seems to coDstitute by far the largest 
portion of the deposit. 

This formation is perhaps the most fossil liferons of all the strata 
of the island. The thickness of thJc deposit is not more than 
200 feet 

Trappean Series. 

Between Shettlewood and Cheater Castle, the trappean beda, 
composed of red and yellow days with friable sandfitoncs, make 
tlieir ap]>earaoce. Turning up the road leading to Cascade from 
New RetrieTe purplish conglomerates of the trappean series com- 
mence, and continue all the way to the junction of this road with 
the one from Cascade to Georgia. These conglomerates are 
regularly bedded, but in places have a dyke-like appearance ; their 
texture is crystalline, and parts appear to haye been considerably 
metamorphosed. The greater portion however of these beds have 
not been altered, but consist of purplish conglomerates with here 
and there hirgc rounded boulders, wlilch are often of great size, 
slightly angular, and appear to be Imbedded in the conglome- 
rate. In most cases they are portions of the beds themselves, 
which have resisted disintegration, when subjected to atmospheric 
action, from their peculiar mineralization, and weather m large 
rounded forms, some of which occupy the whole Ihickneas of tha 
bed. On their exterior tliey ai-e of a purplish colour, but on 
breaking them they are greenish and highly crystalline. Portions 
of this conglomerate are very friable, and the included fragments 
are often porphyritic with large crystab of felspar. 

On the hiU top at Clermont there are some beds of purplish 
conglomerate and looBe gravel beds, but these occupy only a small 
aren. 

Between Haughton Hall and Phcenix there is a considerable 
extent of purplish ^^velly conglomerate, which is covered with a 
deep purple soil. The pebbles in it are of various descriptions of 
rock material with some quartz. At Endeavour a coniinuatiou 
of the trappean series from Weatmoreland passes into this parish, 
they are composed of beds of purple and grey sandstone and shale. 

The fact that some of these beds have been partially metamor- 
phosed while others have not been affected, and that they rest 
upon the shale series, which is not metamorphosed at all, tc^e- 
ther with the basaltic-like form of some, naturally leads to the 
conclusion that the latter arc of volcanic oijgin, and contcui- 
poraneous with the rest of the series. Also that by the contact 
. of these volcanic rocka some beds have become altered, while 
others more remote remain unchanged. 

No fossils have been obtained from these strata, 

niack Shale. 
The black shnle occupies :i considerable nren of surface in the 
central portion of this parish, the extent of whicli may be seen on 
reference to the map. 
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Describing the 8t;ratigraphical characters of the divisions of this 
deposit from above downwards we have as follows : — 

1st. Thin laminated beds of red^ grey^ and yellowish shale. 

2nd. Beds of pebbly conglomerate overlaying beds of massive 
brownish and grey sandstone. 

3rd. Greenish-brown laminated shale interstratified with thin 
beds of fine grained sandstones. 

The red shales are often so decomposed that they form a homo- 
geneous mass, the lines of bedding being lost The probable 
thickness of these beds is about 200 feet. 

The beds of pebbly conglomerate are interstratified with beds of 
shale and sandstone ; their contained pebbles are chiefly waterworn 
remnants of sandstone, and are coated more or less with a film of 
oxide of iron. They pass into beds of massive brownish and grey 
sandstone, some of which are very friable, while others, the grey 
beds for instance, are extremely hard and siliceous. The thick- 
ness of these beds is about 300 feet. The sandstone on the eastern 
edge of the area is dark brown and friable, without much appear- 
ance of bedding, and having the planes of its joints fully developed 
in every direction; it is very nne grained in some places, and 
coarse in others. When coarse it is soft and friable, and the large 
crystals of felspar in it are very conspicuous. The lowest portion 
of this set of beds is composed of a dark grey highly siliceous sand- 
stone containing specks of white felspar. 

The lowest, and by far the most extensive portion of the series, 
is the dark greenish-brown shale, which shows a thickness of about 
2,000 feet. This shale is very finely laminated, and breaks up 
into small irregular forms with curved faces ; the thickest laminse 
seldom exceed one foot, while the thinnest are little thicker than 
paper. Sometimes they are jointed in two directions at right 
angles to each other, and also to the plane of the bed ; this is espe- 
cially the case with the thicker beds, so that they at first break 
up into cubes, and these in their turn weather into spherical 
masses as they lie in situ. In some places the colour of this shale 
varies to a bluish black. The dips of the shale are at various 
angles, often very great, showing that it has been disturbed to a 
great extent. Faults and contortions are also of frequent occur- 
rence over the whole area. Veins and thin beds of calcspar fre- 
quently traverse it in all directions, occurring chiefly at the top of 
the series, on which probably the white limestone once rested. 

Owing to the friable nature of this set of strata the interior roads 
have from use and from acting as watercourses been cut down in 
places from 10 to 20 feet, so that their sides present a continued 
section. 

No fossil shells are to be found in this deposit, and but few 
vegetable remains. Near the head of the Flint River, at two or 
three fordings, there are masses of blackish-green crystalline rock 
running east and west, and forming dykes in the shale. Also near 
Fat Hog Quarter a dyke of highly o-ystalline igneous rock of a 
greenish colour is thrust up through the shale. 
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Melamorphosnl Conglomerate, ^^^^^| 

At New Retrieve a pasty looking conglomerate appears, con- 
sisting of a highly crystalline rock with a dark greyish base, 
enclosing boulders and blocke of various kinds of rounded crystal- 
line rocks. North of the old works it shows alight indications of 
bedding, with a dip of 20° due south ; again south of the works it 
appears to dip nortli at an angle of 10°. It is jointed in all direc- 
tions, and is evidently a highly metamorphosed rock. The thlck- 
neaa of this mass cannot be seen. South of Georgia a half mil« or 
BO there is a patcli of this same conglomerate ; also near the junc- 
tion of the west branch of the Lucea East River with the east 
branch, in the river bed, it is again seen. Just south of Keileya a 
massive Jointed conglomerate of a brownish colour makes its 
appearance; it has rounded cavities on its surface, which g^ves it 
an amygdaloid appearance, but whicli on examination are foimd to 
ho the holea from which limestone pebbles have been dissolved out. 
In one of these pieces of limestone still remaining in the conglo- 
merate I found an Acteondla, which proved that the limestone 
was of the cretaceous age ; and further, that the formation of this 
conglomerate is of subsequent date to that of the cretaceous lime- 
stone. Further down, near the mouth of the river, this same con- 
glomerate makes it appearance, and here is veined with calcspur, 
which, following the concentric formation of the rock here exhibited* 
gives a curious appcaRince to the rock. 

On the oppoeite side of the same river, in the foot of the hill, 
diere is a section of the ehale passing as it were into a dyko-like 
conglomerate. A short distance above the large bridge, which 
crosses the Lucea West River near the sea on the road to Glasgow, 
there is a high section of conglomerate showing from 30 to 40 feet 
in height, and extending about 150 yards in width. 

It is composed of blocks and boulders of various crystalline rocks 
embedded firmly in a hard crystalline base ; the whole is of a 
greenish colour. Both north and south of this the shale appears 
to pass suddenly into the conglomerate with some disturbance, for 
on the north aide of the conglomerate the shale dips north at an 
angle of 20°, and on the south side it is thrown up at an angle of 
45 , and dips S.S.W. The conglomerate is jointed and massive, 
and in one or two places contuns thin irregular patches of shale. 
There is a slight appearance of a curved dome-like bedding. 
Some of the boulders in this mass are amygdaloidal, while others 
are porphyritic. 

Before reaching Greenland, on the road to Glasgow from Lucca, 
there is a curious light yellow mass of rock of a granular texture, 
which is hard but crumbles on the surface ; above this is some 
conglomerate, and on this again the shale dipping south. This 
rock has the appearance of decomposed granite. At the ford- 
ing on the Cabaritta, above the spot marked Hot Spring on 
the map, are massive beds of a greenish crystalline rock, which 
contains iron pyrites. It is evidently the decomposition of this 
jiyrites that produces the hot epring. 
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EooNOMio Geology. 

Bocid MateriaL 

The best material for bmlding and repairing roads is the meta- 
morphosed conglomerate ; next to this comes the sandstone or the 
white limestone. The shale is of no use on account of its extreme 
inability, and consequently the roads over it are most difficult to 
keep in repair. 

Building Stone* 

The best building stone to be procured here is that from the 
sandstone of the shuEtle. It lies in beds of almost any desirable 
thickness, and can be most easily quarried on account of its jointed 
condition. Great care should be taken to place all sandstones in 
mason work with the planes of their lanunas horizontal as they 
were originally formed, otherwise they will be acted upon by the 
weather and parts will flake off. Some fine old buildings in 
different parts of the parish exhibit this want of care on the part 
of the buUders. 

S(riU. 

The soil over the white limestone areas of the whole parish 
(with the exception of the top of the Dolphin ridge and the range 
of hills from Davis Cove to Esher) is composed of a yellowish or 
reddish-yellow day, containing small pieces of flint, and having 
blocks of flint scattered over the surface. Sometimes a dark 
vegetable soil covers the day ; and then the clay becomes a sub- 
soil. The areas above excepted have their soil composed of the 
red ferruginous earth. 

The yellow limestone is invariably covered with a yellow clay 
or marl soil. 

The trappean and shale series have very similar soils as regards 
texture and colour, and both seem to be equally highly productive. 
This soil is usually of a purplish or brown colour on the trappean 
and part of the shale, brown on the sandstone of the shale, and red 
on the red shale. 

The alluvial soils are extremely rich and productive. 

Barytes. 

At Pontefract in the red shale, here decomposed into a heavr 
red earth, are two veins of barytes. The most northerly one is 
the largest, and runs north 76° west, and south 76° east; its thick- 
ness varies from two to six inches. The other vein is 150 yards 
south of this, is smaller, and runs more east and west. 

Gypsum, 

In many places at Endeavour the trappean series is traversed by 
veins of gypsum, of a tough fibrous variety of no economic value. 

Carbonaceous Matter, 

This substance, resembling true coal, occurs about one mile or so 
south of Georgia in a true vertical vein, and does not lie in a bed 
as is usually the case. 
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It is Iiardly worthy of notice, of no value wimtcver, and only 
mentioned on account of the singular oceurreucc. 

In tliicknesa it does not exceed two inches at most, and occurs 
in the eandstoue of the shale senee, running norlh and south, hut 
probal^ly extending only a short distance. This coal is very 
impure and burns wilh difficulty, smouldering away and leaving 
a white ash residue. 

Near the junction of the west branch of the Lucea East River 
with the east branch of the same in the river bed, the conglo- 
merate contains a mineral vein running north and south, which ia 
from five to tivo inches in widtli. It is composed of a hrigbt 
black carbonaceoua substance intermingled with carbonate of lime 
and silica. 
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GEOLOGICAL REPORT ON THE ISLAND OF ANGUILLA. 



Geooraphical Position. 



The geographical position of the island of Anguilla is between 
north latitude, and 62^ 55' and 63^ 19' west longitude. 



18^8' 



Physical FecUures, 

Unlike the neighbouring islands, whose volcanic peaks rise from 1,000 
to 4,000 feet above the sea, Anguilla is low and undtdating, the greatest 
elevations not exceeding 225 feet; these heishts occur on the western 
coast, near the extreme points of the ranges l£at trend inland in an east 
and north-east direction. There is a secondary range that rises near the 
eastern coast trending in the same direction untU it reaches High Cliff, 
where a depression occurs forming the bay of Sandy Hill ; rising again at 
Sandy Hill it trends north until it reaches Windward Hill, where a fault 
separates the islets of Big and Little Scrub. 

Between these two ranges there are alluvial plains, marshes, and ponds ; 
where the latter occur near the coasts they become sufficiently saline to 
produce salt by solar evaporation. 

Salt. 

From one of these ponds 100,000 barrels of salt were collected this 
year. 

There are no rivers, and but in few instances has water collected in 
sufficient volume to disturb the substrata, or form a channel through the 
sand banks on the coasts. 

Fresh Water. 

There are no springs of fresh water on the island ; a brackish water is 
obtained through holes and fissures in the limestone from a subterranean 
reservoir of great extent near the centre of the island that rises and falls 
with the tides and seems to be governed by and maintain the same level 
as the sea. The inhabitants resort to tanks and collect rain water. 



nf 



Vegetation. 

Nearly all the large trees have been destroyed for the purpose of making 
charcoal as an article of commerce ; a few trees remain of the Tamarinda 
indica, Bombaz ceiba, Hippomane . mancenella, and Clusia rosea. The 
uncultivated parts are covered by low shrubs, among which are many 
possessing medicinal properties. 

The fertility of the soil exceeds that of any known in the West Indies, 
for cotton, potatoes, and Lidian corn ; in seasonable weather as many as 
four crops of the latter have been produced in the year. 

Quadrupeds, 
There are no quadrupeds on the island indigenous to it. 

Battles. 

There are a few reptiles, two species of Natriz, and several species of 
Sanria. 

20073. R 
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Btrds are numerouB, both aquatic and terrostrial, pardoululf tha 
former, inhabiting the extreme promontories of the island, and the 0B7B 
vhere they breed. 

Oeologij. 
With one elight esception tha rocks throughout the island are stratified 
and fiwsilif arooa ; they are in order of rertical position and meuomnent 
aa follows :— 

Feet. iBchca. 

1 to 8 White limeatone. 

2 to 4 1} Bed ferrugiuoas rock. 

5 (5 White or yellow marla. 
160 Coral breccia. 

S60 Clays, shale, aandatone, and conglomerate. 
420 Igneoui and metamorpboied rocK. 
It may lie important to mention the proximity of Anguilla to the volcanic 
island of Sn. Hartin, as the former is au npraiaed reef resting on igneous 
rooks similar in character to those of the latter island ; the dist«nce 
between the two islands ia about four miles, and the greatest depth of 
water between thorn does not ciceed 12 fathoms. 






IgtiMvs arid Mtered Seriet. 

On tlio western coast of AngniUa, near the north point of Boad bay, 
ttiere are exposed to the surface about 140 yards of altered and igneoiu 
rocks, dipping 20° east 1.5'^ south, which 13 nearly at right angles with the 
course of the aigheat range of mountains on St. Martui. 



i 



Thia gronp 11 metalliferons ; a vein of copper ore crops ont at the enrbce 
with Bteathite, natrolite, &c., but aa it is unaccompamed b^ a gooan or 
other indications of a iode, it will require further investigation before its 
commercial value can be determined. 

Clay* anS Bhalu. 

At Pelican point, Crocus bay, the upper clay beds are ferruginons luid 

plastic, while tbe lower beds aa they approach the shales become darker 

m colour and more arenaceons. The shales are dark grey with veins of 

Ofdcspar traversing them in every direction. 

Bandelone and Conglonteraie. 

The stratum next below this ia a sandstone increasing in couveness 
as it approaches the pebbles, where it becomes transformed into a bard 
conglomerate of irregular volcanic gravel and ashes. 

In some of the sandstone and shale below the conglomerate there arc 
impressions of leaves, and on the south side of the bay a scam of lignite 
accompanied by sulphur and gypsum is scon at low tide. 

The foregoing rocks are the lowest visible at Crocus bay, on which rests 
the coral breccia or i-aised coral reef, which in order of superposition is 
next to be considered. 

On the western coast of Road bay where the igneous rocks appear, and 
at Crocus bay where the sandstones and shales are exposed, great irregu- 
larity in the position of the strata was observed ; at these points the beds 
of coral breccia attain the height of 180 or 190 feet above the sea, whereas 
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at^Long bay to the south-west, and Shoal bay to the north-east, the 
depressions are so sreat that they sink below the sea level, or are covered 
with beaches of catcareons sana. The cor^ breccia from its incohesive 
and friable nature is much disrupted and fissured by faultB and landslips. 

Ma/rU. 

The white and yellow marls that lie on the coral breccia are the residue 
of decomposed coral, shells, and other organic matter, mixed more or less 
with sana and clay ; they form the substrata of the alluvial soils. 

White Lvmeetone, 

The white limestone lies unconformably with the foregoing series, and 
appears generally on the summits of the hills, eight feet or less in 
thickness. This rock presents the same honey-combed surface as that 
near the sea shore and due to the same causes. It is veiy compact, 
frequently crystalline and unfossiliferous, it is the d^ris of this rock in 
combination with the red rock that fills the fissures and holes of the lower 
strata. 

Adja/ient Islets or Oays. 

East and West Prickly Pear cays are composed of laminated calcareous 
sandstone, presenting the appearance of successive deposits by ^e tides 
or overflows of a troubled sea; a subsequent elevation of the land has 
exposed them to the atmosphere, where they exhibit laminated beds in 
layers of one to four inches in thickness, compact and separable as fine 
slabs well calculated for paving or building purposes. 

The disturbances in the strata are numerous, and present hig)ily inter- 
esting sections. 

On West Prickly Pear cay there is an old quarry dose to a good 
harbour, presenting every advantage for exporting these fine slabs. 

North'Sast Cwy. 

North of Dog Island there is a bold white limestone rock, about three 
and a half or four acres in area : it apparently belongs to the same forma- 
tion as that of Anguilla ; the only change in its mineral character is due 
to the continual exposure of its surface to the action of the waves, 
whereby the limestone has become hard and compact, and deeply fissured 
on the surface, in which the same red ferruginous rock is found in combi- 
nation with crystallized lime. Some phosphatio deposits exist here, but the 
difficulties attending a landing on this cay are so great that if taken in 
connexion with the small quantity obtainable, renders it of too little 
importance to be regarded as of economic value. 

Middle Ca/y, 

Middle Cay, also north of Dog Island, is principally composed of vol- 
canic rocks, a bed of laminated calcareous sandstone overlying the south- 
west point, bearing considerable resemblance to those of Prickly Pear 
cay ; near the sea it is very much worn by the action of the waves, and 
the lamination destroyed, or it is converted into compact limestone, but 
in the centre of the cay, where in contact with the Igneous Eocks, the 
laminsB are preserved. 

Igneous Bocks. 

These are principally greenstone with crystals of albite, which on the 
east end of the cay are intersected by a perpendicular dyke of basalt, 
about six feet wide (course N. 15 W.). The basalt not having the resist- 
ance of the adjacent diorite, a portion of it has been washed out by the 
waves, and presents the appearance of a gutter running down from the 
summit of the cone which forms the eastern part of the cay « 



Weslertt oi- Flat Cny. ^^CB 

la west oF Dog Island, and altont six feel above low water level. It 
CBJ) oaiy be approached in a c&lra. being completely under water in stortny 
Tceiithcr. It ib composed of a granular nnciystaUiKed limeBtone, the 
graiDE are email, and appear concentricallj arranged or coated ander the 
microscope. The Bams ferruginoUB concretions occur here as on the 
other iglonda and cays, where the limestone is washed b; the eea. 

Some phosphate of lime occurs here, but as the area of this cay does 
not exceed one acre and a half, and is so frei^uentlj under water, nothing 
conld be recommended more tban the gathenng what lies ou the surface, ' 
which maj amount to 20 tons. 

Dog Iflanrl. 

la 12 miles due west of AngoiUa, alraut one and a half miles long, and 
noarlf one wide. There are three hills on this island, two diverging from 
the eaal, oue to the north-west and south-west. The third on the weat 
con«t trending north and south. Between AeRe kills a beautilii) vallej 
declines to the north into a btohII lagoon, which is embanked hy blown 
sand from the north sUore ; the south side of the valley is elevated 50 
feet above the sea, where a bed of while limeatone is exposed along s 
npacu of 500 jardfi, at the base of which is a salt pMid confined by blown 
sand nine feet above its surface. 

E. 20^ S. of Middle caj, on the north coast, volcanic rocks are eipoaed 
over a surface of 300 yard^, on the east end of which a fault occurs scpa- 
mting the igneons from the etratified beds; the part exposed at the 
Eorfoce is 14 feet wide, dipping E. 76*, which is filled with debris from the 
surface. Tho stratified rocks are identical in character with those at 
Anguilla, with the ciception of the red ferraginous rock, which was not 
observed ou tbi= Isliind. 

to the elevation of its coast beyond the submerging action of the sea, 
which seems essential to the mechanical deposition of this substance in 
the flssores of the rock, as also its chemical combination with calcareouB 



About 100 years since, Dog Island was inhabited and fortified ; the guns 
and water tsoiks attached to the mansion are yet to be seen, bat not a 
Tastigc of the house remains. 

The p*sturBj» for sheep on this island is considered very superior. 

Little A iiguilla is an iaiet half a mile from the Boutfa-west point of An- 
guilla ; it is composed of coral breccia altered into white limestone. No 
phosphatic deppsits were found on this islet. 

Big Scrub or Scrub Island is two and a half miles long, and half a mile 
wide, the greatest elevation not exceeding 60 feet. 

The coral breccia of which it is composed, where exposed to the sea, 
has become iu most instances compact limestone ; in some places this has 
Ih^'ii removed by the breakers in stormy weather, and the lower strata can 
Im' oWerved as at the N.E. point where elevated in a curve. 

Some phosphatic deposits having been observed here, it was considered 
advii^nlilc to determine their extent, and see if there was any to he 
obtikined fniiu below the surface. After removing 16 inches of mottled 
limi'^toiio, two feet four iiicho:< of sandstone, two inches of red rock, aud 
two iif while limestone, the work was disconCmued. and as there appeared 
ni' ii'HsiiiiiiI'le expoointiou of the phosphatic deposits extending below the 
Kurfiu-e ill other [wirts of this island, nothing more can be recommended. 

l.iidt' Si'iub is II mere barren rock of about 15 acres in area ; the north 
is t'levatoti about 40 reel, luid slopes gradually down to the sea on the 
siniili. The surfiice is geuernlly composed of white limestone, with the 
«tnu' ferruginous red roi'k deposited on or combined with it in the manner 
before described. 

f|!iuui< of tho fossils collected here from exposed beds of coral breccia 
nr>< iili'iilioal with those obtained at Crocus Bay. 

ThcTx' arc phosphatic deposits oti this rock, and in order to determine 
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if th^ extended below the surface, at at Sombrero, an excavation was 
made to a greater depth than at Big Scrub, nnder the superintendence of 
a person who was employed on simuar work at Sombrero. 
The strata passed through according to his returns are as follows : — 

Two feet of white limestone. 

Five ,, of red rock. 

Six ,, of white limestone. 
No phosphatic deposits appearing below the surface on this cay, where 
the greatest hopes were entertained from superficial indications, it is con- 
sidered as conclusive evidence that this formation is different in character 
to that of Sombrero, and that the coral breccia as described in this report, 
is not of a character to allow phosphatic deposits to penetrate and accumu- 
late in the cavities of the lower strata as at Sombrero, and that the 
deposits on the surface are to be attributed entirely to the sea birds that 
inhabit the locality. 

A Descbiption 0? th£ Island Sohbbebo. 

Sombrero is a small and barren island in lat. 18*^ 38' W., long. 63^ 27' W., 
being a little more than a mile long and about one-third of a mile in the 
widest part. The entire circumference is one precipitous and often over- 
hanging cliff, 25 to 40 feet perpendicular, with 12 to 14 fathoms of water 
surrounding it. The surface is comparatively level, the highest part 
being only 10 feet above the lowest. The surface is honeycombed, like 
that of a weathered coral reef, with a few boulders of the same rock lying 
on it. The eastern coast is generally covered with spray from bresJcers 
that are impelled with unremitting constancy by the trade winds. The 
only vegetable productions are a few roots of the common cactus. A 
more dreary or mhospitable spot could scarcely present itself to man's 
imaginations or investigation. 

The geological age of t^e island is pliocene, bones of the turtle, with 
coral and casts of the following genera of shells were recognized: — 

Strombus Oyprea Tellina 

Area Voluta Venus 

Bulla Trochus &c., &c. 

The limestone in which the casts of the above fossils are preserved is 
generally of a very white colour, of remarkably fine grain, and it is not 
uncommon to find the casts of smaller shells enclosed within those of the 
larger ones. 

From my observations on this island I feel fully convinced the deposit 
of phosphoric acid in the pores and cavities of this rock is due to a perco- 
lation of the sea water rather than from the gusmo of birds. The finer 
tissues of the corals are found saturated with phosphate, as are the bones 
of the turtle also without the slightest alteration in form. The casts of 
shells are covered with a thin film or coating of phosphate. The druses 
in the coralline portions are often crystallized with ** Sombrerite," the 
nacreous part of the shells are dissolved out and partially filled with a 
thin coating of phosphate. 

There are no evidences of volcanic action in the deepest quarries — not 
even a fault or disturbance, nor is there any rock that does not contain relics 
of former life ; and as an evidence of a large amount of phosphoric acid 
existing in these seas, I may mention the fact of phosphate of alumina in 
the form of wavellite being found by me deposited on the volcanic rocks 
of Dog Island in 1860, where the sea broke over them. 

This small island is an object of intense interest to the navigator ; it is 
the first object he endeavours to see after crossing the great Atlantic. A 
lighthouse placed upon this island would be a great boon to navigators, 
and would create great confidence before entering amidst the dangerous 
reefs and islands that surround the West Indian Archipelago, standing 
as it does at the eastern extremity where the ocean waves, in case of 
storms and hurricanes, are impelled ag^^inst it with such violence as to 
submerge the entire island with a mass ot foam. 

For ages this island was alone inhabited by the turtle and sea birds, 
visited at distant intervals by an adventuxoxxa ^L^Vwrckaxv, wA <3t^ ^-^^ 
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occasion was msAe the prison of a refractory sailor. Bnt ioienoe, in the 
exercise of its scrutiDj for the boneSt of mankiad, dlBcovered is this 
lonely and desolate epot depoeita of the phosphate of lime that fertilizeB 
and renders poorer Boila more productive. This discovery was made in 
the year 1857, since whioh the demand has increased, and the gnano of 
Bombrero has hecomo a staple in oommcrce, and ia now giving employ- 
ment to between 200 and 300 men, who inhabit it, induEtrionslj ooUecfcing 
•nd qaarrying out the deposite from the insterBticea of the rook. 

JjUCBS Q-. Sivmrs. 
Sombrero, Jannnry 10th, 1865. 
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Outline of the Floba op Jamaica, by Nathaniel Wilson. 



Tax Flora of Jamaica^ 1867. 

A list of plants indigenous or acclimatised; arranged according to the 
natural system of classification, omitting those comprehended in the lowest 
class of vegetation, termed bj botanists Thallogens or flowerless plants, the 
lowest forms being almost undistinguished from the animal kingdom bj the 
best cryptogamic botanists; and it is here among the Algoe or sea weeds that 
the mmute difiPerence between animals and plants occurs. The order of 
Fungales or Fungus tribe and Lichenales or Lichens comprise a vast number 
of plants, many of which are undescribed in natural h'lstory. 

Next in alliance to the Algals follow the Muscales or moss tribe very 
numerous here ; but no correct list has been made of them. Then follows 
the Lycopodales or club moss, also the Filicales or fern alliance. This 
latter tribe is more abundant than anj other description of plants. Their 
enumeration is still verv incomplete, more particularly among tne arboraceous 
or tree ferns in the higner mountains, and dense woodland, and deep ravines, 
where the foot of man has seldom trod, but whose diversified, dehcate, and 
beautiful forms of structure have ever attracted the attention and admiration 
of man in all nations and stages of civilization. 



CRYPTOGAMiE VASCULARE8. 
Class IL Acroobns. 

Species. 
Marsilea poljcarpa. 



Spxgixs. 

Lycopodiacett, 
Selaginilla oonfusa. 
patula. 
serpens. 
Iffivigata. 
stolonifera. 
flexuosa. 
cuspidata. 
microphjUa. 
Lycopodium scanosum. 

oomplanatum. 
clavatum. 
cemuum. 
reflexum. 
dichotomum. 
linifolium. 
taxifolium. 
dichotomum. 
verticillatum. 
plumosum. 
Psilotum triquetrum. 

complanatum. 
Equisetum giganteum. 
sylTttticum. 



Spboibs. 



FUiea or Fems. 

Ophioglossum retioulatum. 

petiolatum. 
Marattia alata. 
Dansea nodosa, 
alata. 

stenophylla. 
elliptica. 
Aneimia phyllitidis. 
temUa. 
hirsuta. 
adiantifolia. 
aurita. 
mandiocana. 
humilis. 
Mohria aurita.. 
Schizaea elegans. 
Lygodium volubile. 
Glaichenia Bancroftii. 
furcata. 
dichotoma. 
farinosa. 
pectinata. 



tmalri li-kafi. 





Adiantum macropbyllum. ■ 


pinna turn. 
futigiktum. 


W ilwni. I 
Kaulfusaii. 1 


obli^uum. 1 


Kftuiftusii. 


pumilum. ' 1 
deltoideum. J 




semilatum. f 


crinitum. 


Cubense. 1 


al&tum. 


villoautn. 


BancToftii. 


tetraphjUum. 


njTiidiferum. 




Cayennense. 
inih-erulentum. 






cristatum. 


scandeno. 


Kunzeanum. 


trichoideum. 




Knussti. 


crenatum. 








cultratum. 


ftpodutn. 


Capillus-Veneris. 


reptans. 
spbrnoidei. 


enenim. 


fragUe. 


punctatum. 








quercifoliuin. 






upidtum. 


pan-ulum. 


HypolepBiB repeni. 






abrupt um. 


Purdieana. 


polyaothos, 
undnlatum. 




radiati. 


aiillare. 


pedff>t«. 


aptcale. 




fucoides. 




hinutum. 


nifa. 


sericeum. 


Pt«ris longtfolia. 


ciliatum. 


jr»»ndifolia. 




niutilata. 


lineare. 


heterophvUa. 


eleRantulum. 


pedata. ' 


protruBum, 


laciniata. 


niteoB. 


podophjlla. 


Tunbridgense. 




DickBoni aconiifulia. 


quBdriaurita. 
Swartiiana. 


diBsecta, 




deflexa. 


rubiginosa. 


meisa. 


ftdiantoideB. 


Hcalans. 


sitolobium. 


aquilina. 


Plumeri. 


ci;udal<.. 


Davillia adianloides. 


arachnoldes. 




anKustifolia. 


Jamucensis. 


lanceolato. 


clavatH. 


feloama. 


fumarioidts. 


proqujnea. 
pallida. 


aouleaU. 


Saccoloma elegans. 


Vittaria Ilneala. 


LindHe« tnpexironnii. 


Anti'opbyum lineatuni. 


guianenBiB. 


lancMlatum. 


Btriota. 


Ceralopterii thalirtreidei. 
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Spsciss. 

PleuTogramma graminoides. 
Bleclinum polypodioides. 
occiaenUJe. 
volubile. 
senulatum. 
Lomaria attenuata. 

procera. 
Stenochlssna sorbifolia. 
longifolia. 
Gymnopteris aUena. 

nicotianifolia. 
Chrysodium vulgare. 
Rhipidopteris peltata. 
AcrosticQum villosum. 
apodum. 
muscosum. 
vestitum. 
s^uamoBum. 
viscosum. 
simplex, 
latifobum. 
conforme. 
aureum. 
glandulosum. 
longifolia. 
alatum. 
dtrifolium. 
Olfenia cervina. 
HemisenitiB palmata. 
(jymnogramma rufia. 

trifoliata. 
tartarea. 
omithopteris. 
calomelanos. 
chrvBophyUa. 
sulnirea. 
chserophvlla. 
leptopnylla. 
ABplenium Berratum. 

marginatum. 

Balicifolium. 

cultrifolium. 

firmum. 

laetum. 

alatum. 

marinum. 

harpaedes. 

dimidiatum. 

erosuro. 

86rra. 

auritura. 

bisectum. 

furcatum. 

pumilum. 

dentatum. 

Trichomanes. 

formoBum. 

pteropuB. 

tragrans. 

rbizophorum. 

cuneatum. 



Spbcibs. 



Asplenium Fad^reni. 

Xophvllum. 
itoiaea. 
plantagineum. 
celtidirolium. 

Stmdifolium. 
lites. 
juglandifolia. 
semibastatum. 
auriculatum. 
costale. 
striatum, 
radicans. 
australe. 
Franconis. 
conchatum. 
brevisarum. 
castaneum. 
erectum, var, 
Isetum. 
Sbepbardi. 
crosium. 
circutareum. 
resectum. 
prssmonsum. 
Woodwardioides . 
falcatum. 
dissectum. 
diversifolia. 
fragrans. 
Meniscium angustifolium. 

reticulatum. 
Aspidium pectinata. 
exaltatum. 
punctulatum. 
mucronatum. 
semicordatum. 
triangulum. 
rhizopbyllum. 
visciaulum. 
aculeatum. 
aBcendens. 
coriaceum. 
Mexicanum. 
pubesoens. 
e£Fu8um. 
denticulatum. 
villosum. 
amplum. 
birtum. 
sanction, 
conterminum. 

oligocarpum. 

limbatum. 

aureovestitimi. 

invisum. 

Senra. 

patens. 

deltoideum. 

molle. 

unitum. 



m 
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Aniidiutn Beirulatam. 




4 




effasum. 


1 


reptans. 


divergena. 


1 


hutifolium. 


decussatum. 


4 


BcolopendtoidM. 
inciium. 


hastatuiD. 
Goniopteria tctragana. 




guiunenae. 


aaplenioidw. 




macrophyHum. 


Smithiana. 




cieutarenin. 


ercnatt. 




ftlHifbliuni. 


oliena. 






Grammitia nwrgineila. 




Fadfcnii. 


linearis. 








nodosum. 






hippocrepia. 


Lophosoria pruniUa. 






Cjathea o^bores. 


J 








Cyatopteris frsgUis. 


Tuasarii. 




PolTpodium eoudatum. 


tenera. 




deouasfttum. 


muricato. 




Hewardii. 


gracilis. 




tetrttgonum. 






erenatum, 


GKdIleun. 






inaignis. 






Alaophila aapen. 
nitens. 


i 


majvinarea. 
areolatum. 


infeata. 




armata. * 




neriifotiuin. 


pruneata. 
Hemiteliahorrida. 




sumicuchense. 




chnoodea. 


Hookeri. 




loriceiun. 
incamim. 


obtusa. 




disainule. 


Imrayana. 




Bcolopendroidea, 


Laatrea hirta. 




peetinatuni. 


patens. 




tuifolium. 


viUosft. 




euivatum. 
Otites. 


Sar*"' 




Mplcnifolium. 


contemum. 




suapensiun. 


(lenticulata. 




cultrotum. 


aemicurdata. 




pendulum. 


DipUtium grandifolium. 






juglandifolia. 




trichocnaiioides. 


coatatum. 




exiguum. 


Shepherdi. 






brcnsornm. 




piloselloidea. 






aolicifolium. 


dubiiim. 




aerpens. 


Franconis. 




dongatura. 


radicana. 
hJana. 




lanceolatiiia. 


Polybolrya cylindrica. 




angustifolmni. 


oamundocea. 




Phyllitidia. 


Pliegopteria hasta'folia. 






lachaopoda. 




j^,«re..N.^. 


honeata. 
ampla. 




itptans. 


oligocarpa. 




attwiuMum. 


deciiiuta. 
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SPSGIIB* 

Phegopteris deltoidea. 
caudata. 
concinna. 
Pteropeds angustifolia. 

lanceolata. 
Hypolepis repens. 
Cyrtophlebium anguBtifolhim. 
Lepicystis squamata. 

incana. 
Goniophlebium lorioeum. 

dissimile. 
chnoodes. 
Anapeltis lycopodioides. 
Elaphoglossum muscosum. 

viBcoBum. 
Neurodium lanceolatum. 
Litobrochia polita. 

Kiinzeana. 

propinqua. 

Lomariopsis sorbifolia. 



Spioiii. 

Hfmenodinm crinitum. 
Pleopeltis macrooarpa. 
Gymnopteiis aliena. 

niootianaofblia. 
Oleandra nodosa. 
Microlepia adiantoides. 
Nephrooium serra. 

venustum. 

deltoideom. 
Marattda alata. 
Polystiohum tridenB. 

coriaoeum. 

triangulare. 
Cyrtophlebium angusfcifolium. 

fopouu 
DiymogloBSum luioedatum. 
Hemidictyum marginatum. 
Schizse elegans. 
Microlepia alata. 
I Lindssea trapeiefoimis. 



Glass drd. Rhizoobns (Rhizanthbji). 

These are parasitioal plants, destitute of true leaves, but haying short 
amphorous stcons ; in appearance they resemble the Fungales. The flowers are 
usually large and various in their form and structure. 

The Class comprises 12 genera and 30 species. The only one indigenous to 
Jamaica is— 

Balanophora jamaicense. 



Class 4th. Endoobnb. 



This most important Class is so named in consequence of ihttf stems being 
increased in diameter by the addition of new woody matter iHiich is oonstantly 
devdoped in the intenor of the stem, and also charactetrued by their leaves 
being parallel veined, with other well-marked distinctions. The Palms may 
be considered the type of the Class. 



Spbcibs. 

Alismales, 

Echinodorus cordifolius. 
Sagittaria acutifolia. 
lancifolia. 
Potamogeton fluitans. 

plantaginea. 

lucens. 

Arales, 

Anthuritmi violaceum. 
lanceolatum. 
Hu^elii. 
cordifolium. 
Die£Penbrachia sequine. 
Philodendron lingulatum. 
dispar. 
hederaceum. 
lacerum. 
tripartitum. 



Spbcibs. 

Syngonium auritum. 
Sjinthosoma atrovirens. 

sagittifoliimi. 

peregrinum. 
Colocasia esculento. 
Hstia occidentalis. 
Lemna minor. 
Wolffia p\mctata. 
Typha angustifolia. 
Carludovica palmata. 
Pandanus spuralis. 

Palmalei. 

Copemicia tectorum. 
Saoal umbraculifera. 
Thrinax parviflora. 

argentea. 

excelsa. 
Euterpe oleracea. 



188 ' JfLOXA. OF 




SpiCIBfi, 


Spbcibs. 


Orwdoii olersM*. 




C*lfptTOnom» Swart™. 


conjuptum. 


Bsctm Plumieriuu. 


AtTOComia ■clerocarna, 
iBsioipatbB. 


filifbrme. 












Co«wnocife». 


virgtUim. 


Attak* Cohnne. 


paniculatum. 


fiinifrn. 


OigiUria marginats. 


Aiw* «tocliu. 


setigera. 


Sj»gt.i*Mn«». 


ErioeUoa panctota. 


XgHMe,. 


OrthopoRon hirtellua. 






CunpeUa Zonmuk. 


Panicum colonum. 


TndMCSDtia muldflon. 


spectabilc. 


tdscolor. 


proatratHiti. 




groMarium. 




carthagineiuc. 


Mafscx UuriatJiB. 






G{«n<>;r(. 


tnolle. 




oryioidea. 


Anindo ocddenUlis. 


laium. 


distichum. 


gaccharoides. 


maxiiDuiii. 


Donas. 


elephantipes. 


Uniola rirgsM. 


hirsutum. 


Bromut sterilis. 




EnffTostis glutinoss. 
bahieosis. 


nemorosum. 


poceoides. 


dtvaricatuta. 


dliaris. 


Sloanei. 




knatum. 


ar^- 


wmpartum. 

martimcensf. 


Jacquemontii. 




filiformu. 


trichanthum. 


Ariatida purpurwc«iis- 


brevifolium. 


Letnia hexandn. 


dicbotomuin. 




Isacbne arundinacea. 


0)T» latifblia. 


ngent. 




H^™.Krs^™. 


Pharus latifoliu*. 

glaber. 
ZeuRiWs amencaoa. 


Setaria viridis. 




(flauca- 


l.eptochloa vir>iat»- 


italicft. 
magna. 


elcusinoitlex. 


iiilpiscta. 


rodiata. 




ffir"- 


setosa. 
Penni actum setosiuu. 


piliata. 


Cenchrus eohinftUis. 


prtraca. 


tribulnide?. 


Hactylortenium jeRTptiaeom 


Anthephora elegans. 


KUusine indica. 


Arundinella martinicens 


r^odon Dactvlon. 


TrichoUpna insiilaris- 
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Species. 

Lapi>af]fO aliena. 
MaDisuiis granulans. 
Tripsacum monostachyum. 
Andropogon saccharoides. 
brevifolius. 
gracilis, 
fastigiatus. 
Anatherum domingense. 
bioome. 
macrurum. 
Vetiver arundinaoea. 
Erianthus jamaicensis. 
Coiz lachryma. 
Zea mays. 

Cyperus polystachyus. 
yariegatus. 
compressus. 
acuminatus. 
tenuis, 
confertus. 
ochraceus. 
viscosus. 
laxus. 
Haspan. 
articulatus. 
trichodes. 
rotundus. 
esculentus. 
brunneus. 
sphacelatus. 
miformis. 
odoratus. 
densiflorus. 
flexuosus. 
Vablii. 
Ehrenbergii. 
elatus. 
lingularis. 
Meyenianus. 
anceps. 
Mutisii. 
latystachyus. 
cydostacbyus. 
flavamariscus. 
Kyllingia filiformis. 
triceps, 
monocephala. 
brevifolia. 
aphylla. 
Abildgaaroia monostacbya. 
Scripus retroflexus. 
ocreatus. 
capitatus. 
maculosus. 
constrictus. 
plantagineus. 
mutatus. 
vilidus. 
autumnalis. 



Species. 

Scripus fenrugineus. 
spadiceus. 
brizoides. 
capillaris. 
Fuirena umbellata. 
Cladium ocddentale. 
Rhyncbospora gracilis. 

oyperoides. 
snrinameniis. 
florida. 
polypbylla. 
spermodon. 
micrantha. 
pusilla. 
Vabliana. 
Persooniana. 
Scleria Melaleuca* 
microcarpa. 
mitis. 
latifolia. 
flagellum. 
hirtella. 
filiformis. 
Carex scabrella. 

cladostacbya. 
Uncinia jamaicensis. 
Juncus tenuis. 

LUiales, 

Allium striatum. 
Aloe vulgaris. 
Yucca aloifolia. 
gloriosa. 
Agave americana. 

Karatto. 
Fourcroja cubensis. 
Pancratium careboeum. 
patens, 
carolineana. 
Crimum erubescens. 
lon^florum. 
flondanum. 
giganteum. 
Amaryllis equestris. 
tubispatha. 
carinata. 
Hypoxis decumbens. 

scorzonerifolia. 
Eichhorina tricolor, 
azurea. 

Sarsaparillas. 

Smilax Balbissana. 

viscifolia. 

subaculeata. 

domingensis. 
Ananassa sativa.* 
Nidulareum Karatas. 
Bromelia Pinguin.* 



* Belongs to the Nareisasles. 
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^cliimea dUtans* 


Pleurothallia folkta. 


aquilcga. 


microlep&athea. 


bracteAta. 


Lepanthes rotimdata. 


paniculiKeta. 


tridentata. 




pulcheUa. 


TiUandsift setacea.* 


nagtiiaeM. 




conoima. 


fAsciculato. 




antfustifolia. 








bulbOM. 




law. 


MicroBtylia umbeUuUto. 


er 


spicata. 


Liparia elliptica. 


excelsB. 


data. 


Biilkru. 


Epidendrum anguitifolium. 


recurvata. 


&Sr 




GiusmanU tricolor. • 


y^gimenm. 


Caniguata Uiigulata.* 


eemilatam. 


Catopsia nutans. 


cibare. 


nitida. 


vatiegatum. 


Mum paradiaiaca.t 


fragrana. 
cochleotiun. 


sapientuni. 




livulare. 


violftcea. 


nutans. 


HelicoDia BiLu.t 


fusratum. 


PsiKacorum. 


patens. 


Renealmia sjlvestrii,. 


birarium. 


occideD talis. 




rigidum. 


Zingiber officinale. 


Btrobiliferum. 


Costus Bpicatus. 




Catina indica. 


uinbtllatum. 


edulia. 


noctunuinii 
ditfusum. 


pallida. 




Blauca 






teretifulLuni. 


OrcMdalet. 


Brouffhtonia sanguinca. 




LceUa superbiens. 


Apteria aetacea. 




Sloanei. 


gelida. 


nodosa. 


alpeatris. 




lalfa. 




longisBima. 


Schombui^kia carinata. 


Hicemiflora. 


Bletia florida. 


Wilsoni. 




ruscifolia. 


Shepherdii. 


pruinosB. 


Tetramicta pon-i flora. 




montiina. 


delicatula. 


Phajusgrandifulius. 


comiculata. 


Evtlpia cap i lata. 


lanceolo. 


longlbracteata. 


tribubides. 


Isochilus linearis. 


sertularioides. 


Poncra pnilifera. 


testifolia. 


Dichiea eciiiocarpn. 



■ Belorun lo the Ifarciwilei. 



t Belongs to tboAnonuilei. 
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SpKC»9. 

Dichaeamuricata. 
graminea. 
glauca. 
.£ranthu8 micraiitha, 

filiformia. 

fdnalifl. 
Ornithidium yestituin. 

ooccineiuD. 
Maxillaria alba. 

crassifolia. 

palmifolia. 
Lycaste BarrmfftoniaB. 
Govenia urticii&ta. 
Polystachya luteola. 
foliosa. 
Zygopetalum cochleaie. 
Coelia triptera. 
Trigonidmm monophyllum. 
Cyrtopera Woodfordii. 
OncicUum triquetrum. 

pulchellum. 

tetrapetalum. 

variegatum* 

sylveBtre. 

luridum. 

altissimiim. 
firassia maculata. 
caudata. 
Odontoglossum jamaicense. 
Leochilus cochlearis. 
Cryptarrhena lunata. 
lonopsis testiculata. 



Spbcim. 

lonopsis utricularioides. 
Comparettia fidcata. 
PogODia physurifolia, 

ffentianoidiMt 
Vanilla juanifolia. 

anaromatica. 
daviculata. 
Ponihieva glandulosa. 
Cranichis mnecosa. 
pauciflora. 
ventricosa. 
diphylla. 
WuUschlsegelia aphvUa. 
Prescottda stachyoides. 

myosnrus. 
Stenoptera ananauocomos. 
Spiranthes tortilis. 

apiculata. 
elata. 
Stenorhynchus specioeut. 

orchioides. 
Sauroglossum tenue. 
Pelexia spiranthoides. 

setacea. 
Physnnis hirtellus. 

plantagineus. 
Chloidia flava. 

polystachya. 
Habenaria macroceratitis. 
maculosa, 
alata. 



Cl«AB8 V. DiCTYOOENS. 



Spbcibb. 

Dioscorea cayennensis. 
bulbifera. 
alata. 
tripbylla. 
trinda. 
pilosiuscula. 



Species. 



Dioscorea multiflora. 
lUyania ovata. 
Cipura plicata. 
Xiphidium floribimdum. 
Heteranthera limosa. 



Class VI. Gymnoobns. 



Species. 



Juniperus virffineana. 
barbadensis. 
Podocarpus coriaceus. 



Species. 



Podocarpus Purdieanus. 
Cycas revoluta. 
Zamia integrifolia. 



Species. 



Clematis dioica. 
Ranunculus repens. 

parviflorui. 
Tetracera volubilis. 
Davilla rugosa. 



Class VII. Exogens. 



Species. 



Anona muricata. 
montana. 
laurifolia. 
palustris. 
sericea. 



ri-ORA or JAMAICA. 



t 



^erimolis. 


Polygala angustifolia. 
Badiera divers! folia. 


teticulsts. 


Securidw-a rirgata. 


XylopU jwnsicenaiB. 


Lamarckii. 


^r». 


Brownii. 


urandiQora. 


Trioera bevigata. 


Ozaodrai vii^ata. 


fascicul&ta. 


laurifolia. 


Hieronyma alchorneoide*. 


Canaiif;* odorata. 


Drypeles cro«a. 


Myiisticft fraBTuna. 


Cicca liiaticha. 






Nympbwa ampla. 


PhyUantUus EpisWlium. 


RudgeanB. 


nutans. 


Nelumbiura luteura. 


Conami. 


iam&icenw:. 


Niruri. 




tr«mulus. 


ATgemonc mexicana. 






orbicularis. 


Cardamine hirtuta. 


montanus. 


Nasturtium officinale. 


falcatus. 




augustifoUiu 


CapaeUa Buraa-pastoita. 


liucana. 


Lcpedium Tirginicum. 




Upedium sativum. 


Jatropba goM;rp>'olia. 


Senebiera pinnatifids. 


Caldle «qu»li«. 


divaricnta. 




hcmandifolia. 


pimnena. 
Houston ii. 


Janipha Manit.ot. 


Aleurites triloba. 


polygama. 






Croton Caacarilla. 

eorylifobus. 


Moringa pterygosperma. 


'I'ovana penduls. 


laerti. 


Cratffva grnaiidra. 
Tapia. 


Eluteria. 


laurinua. 


Capparis ferrupnea. 


uiveua. 


amygdaUna. 


lueidua. 


jamaicensis. 


Wilsonii. 


cynophallophorB. 


Adenophylliun. 
bviniilia. 


BUa Orellana. 


OvalifoliuB. 


Tbamnia. 


populifoliua. 


Lunania racemosa. 




Xylosma nitidum. 
Thiodia lEetioidea. 


hirtua. 


Caacaria sylveatria. 


Acidocroton adelioides. 




Metteniafilobosa. 


atipulatis. 


Caperonia pal ii atria. 


hirauta. 


Ditoxia hffmiolandra. 


Iiirta. 


ArgjTOlharania candieana 


mmiflora. 




nilida. 


Adelia ricinella. 


Samyda glabra! a. 


Bemardia carpinifolla. 


serrulate. 


Lasioeroton macrophyllua 


Sadyraia villosa. 
Lacistema myrieoides. 


Alcbomealatifolia. 


Polybffift corensis. 


Vioia tricolor. 


Acalypha betuUfolia. 


Polyjrala paniculata. 


aeabroaa. 
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Spkcibs. 



Aealjrpha vii^ta. 
elliptica. 
hernandifolia. 
villosa. 
laevigata, 
polystachya. 
reptans. 
Tnigia volubilis. 
Microatachys comiculata. 
Sapium laurifolium. 

cuneatum. 
Hippomane Mancinella. 
Hiira crepitans. 
Omphalea triandra. 
diandra. 
Excoecaria ludda. 
ti/iifolia. 
glandulosa. 
Pedilanthus tithymaloides. 
Euphorbia alata. 

myrtifolia. 
.buxifolia. 
maculata. 
prostrata. 

giliilifera. 
yperidfolia. 
punioea. 
heterophylla. 
Peplus. 
Silene gallica. 
Arenaria difPusa. 
Stellaria media. 
Cerastium viscosum. 
Drymaria cordata. 
Mollugo verticillata. 
nudicaulis. 
Talinum triangulare. 

patens. 
Portulaca oleracea. 
pilosa. 
nalimoides. 
Sesuvium portulacastrum. 
Trianthema monogynum. 
Suriana maritima. 
Phytolacca octandra. 
icosandra. 
Rivnna laevis. 

octandra. 
Petiveria alliacea. 
Chenopodium ambrosioides. 

murale. 
Acnida cannabina. 
Anredera scan dens. 
Batis maritima. 
Celosia argentea. 

nitida. 
Chamissoa altissima. 
Ach3nranthes aspera. 
Cyathula prostrata. 
Frohlichia intemipta. 
Gomphrena globosa. 

S0073. 



Species. 

Iresine oelosioides. 

elatior. 
Philoxerus venniculatuB. 
Altemanthera polyffonoides. 

ncoides. 
Scleropus amarantoides. 
Euxolus viridis. 

caudatus. 
Amaranthus spinosus. 
tristis. 
paniculatus. 
Mirabilis jalapa. 
Boerhaavia erecta. 

paniculata. 
nirsuta. 
scandens. 
Pisonia aculeata. 
nigricans, 
inermis. 
obtusata. 
Neea jamaicensis. 
Malvastrum si)icatum. 

tricospidatum. 
Modiola caroliniana. 
Anoda hastata. 
Sida carpinifolia. 
glomerate, 
ciliaris. 
jamaicensis. 
spinosa. 
rnombifolia. 
urens. 
ulmifolia. 
nervosa, 
pyramidata. 
paniculata. 
cordifolia. 
mollis, 
divergens. 
Abutilon periplocifolium. 
umDellatum. 
indicum. 
pedunculare. 
leiospermum. 
elatum. 
striatum, 
graveolens. 
Bastardia viscosa. 
bivalvis. 
Malachra capitata. 
urens. 
radiata. 
Urena lobata. 
sinuata. 
Pavonia typhalea. 
spinifex. 
racemosa. 
corymbosa. 
Malvaviscus arboreus. 
Kosteletzkya pentasperma. 
Abelmoschus moschatus. 



FLOOA OF J4JIA10A. 



Spkcibb. 


Spbcikb. 






Hibiscus bifurcatuB. 


villoaa. 


clvpeatua. 




tnlobus. 


^iancnsis. 


ritifoliui. 


nitida. 


phffimceufl. 
BaacTortUnuni. 


Quiina janiaicenaia. 


TovomJto havctioidea. 


Gossypium bBrbwlense. 


Clusia loaea. 




flava. 




Moronoliea coocinea. 


JBinaiwnse. 




Paritium tiliitce<im. 


humilia. 


elatum. 


Calopbyllum Calaba. 


Theapcaia populnea. 


Canelk alba. 




Cionamod en droit cortioosum. 


Eriodendron anfractuoBUni. 


MarcRravia umbel lata. 


chroma Lagopus. 


Aacynim hypericoidei. 


HeUcteKejamucensU. 


Sauvadesitt'erecta. 


virgftta. 


Salix humboldtiana. 




Erythnixylon breripei. 


paribsEB. 




Cola acumiiiato. 




Guazutna ulmifolia. 


squamatum. 




BfTSODtnia chierca. 




Byrsonima coriacea. 


Abroma anxusta. 


Bunchosia lindeniana. 


AjeniK maena. 


metUa. 


tevlRata. 




piisilla. 


Malpiffhia glabra. 










Berrata. 


fucata. 


nuiliflora. 


nxycorca. 


lupulina. 


Brachypterys borealis. 


venosa. 


Stigmapbyllon ciliatum. 


Waltheria atnericana. 


emarginatum. 


Triumfetta Lappula. 


diveraifolium. 


Bemftriloba. 






HetMopterys pan-irtora. 


hispida. 


launfolla. 


Corehorua olitorius, 


Triopterya ovata. 


acshians. 


Tetraptfrj's inmualis. 


acutangulua. 


Mascottniu Simsmna 


Biliquoaua. 


CardioBpenniun Helicacatum. 


hirautus. 


graudiJlorum. 


Mutingia CaUbura. 


S^janiananiculata. 
lunda. 






diraricata. 


ferres. 


aiifjiiatifolia. 




Paullinia batbadenais. 


Colubrina ferruRinosa. 


curasaarica. 


reclLuata. 


CupadJB glabra. 


asiatiea. 


BliKlim 61'1'ida. 


Gouania ilomingenaiB. 


Ratonia B)>ei4ila. 


CisBus Bicyoidea. 


SnpindiLs Sapmaria. 


trifoUata. 


Schmidclia L'umiuia. 


acida. 


glttbrata. 


Vitia caribiea. 


Melicocca bijii^a. 
Hypelatc trifoLata, 


Tematromia obovaliB. 


Cleyera theoidcs. 


piiiicukta. 


Freziere hjrsuta. 


Didoniea viscosa. 
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Spbciu. 

Didonsea Burmanniaiui, 

anj[ii8tifoliA, 
Turpinia occidentalis. 
Melia semperviiens. 
Acrilia Sloanea. 
Trichilia hirta. 

spondioides. 
Portesia ovata. 
Moschoxylon Swartiij. 
Guarea Swaitzii. 
Carapa ^inensis. 
Swietenia mahogoni. 
Cedrela odorata. 
Citrus medica. 

limonum. 

aurantium. 

vulgaris. 

myrtifolia. 

decumana. 

margarita. 

Paradisi. 
Triphasia trifoliata. 
Cookia punctata. 
Murraya exotica. 
Geranium pyrenaicum. 
Oxalis Martiana. 

comiculata. 
Averrhoa Bilimbi. 

Carambola. 
Tribulus cistoides. 

Tn^^■yiTn n1T^, 

Gruf^acum officinale. 
Esenbeckia pentaphylla. 
Peltostigma pteleoides. 
Tobinia acuminata, 
emarginata. 
ooriacea. 
Fagara microphylla. 
lentiscifolia. 
Xanthoxylon claya-Heroulii. 

aromatioum. 
Brunellia oomodadifolia. 
Quassia amara. 
Simaruba officinalis. 

excelsa. 
Spathelia simplex. 
Picrsena excelsa. 
Picramnia pentandra. 
Antidesma. 
Alvaradoa jamaicentis. 
Clethra timfolia. 
bracteata. 
Alexandria. 
Lyonia jamaicensis. 

octandra, 
Vaccinum meridionale. 
Cyrilla antillana. 
Elseodendron attenuatum. 

glaucum. 
Myginda Rhaooma. 
latifolia. 



8FBCIB8. 

Schaefferia frute«c«iit. 
Dez obcordata. 
ooddentaUs. 
dioica. 
montana. 
Hippocratea scandons. 
oyata. 

malpighifblia. 
Celtis trinervis. 

aculeata. 
Sponia micrantha. 

Lamarckiana. 
FicoB laurifolia. 

su£Pocans. 

orassinenria. 

trigonata. 

Isevi^ta. 

dimidiata. 

oohroleuca. 

pedunculata. 

pallida. 

pertusa. 
Artocarpus indsa. 

nucifera. 
Artocarpus integxifblia. 
Pseudolmedia spuria. 
Brosimum Alicastrum. 

spuriom. 
Cecropia peltata. 
Tropnis americana. 
Maclura tinctorea. 
Dorstenia cordifolia. 
Fleurya oestuans. 
Urera caracasana. 

elata. 

expansa. 

bacdfera. 

microcarpa. 

spicata. 
Pilea microphylla. 

ludda. 

nudicaulis. 

Parietaria. 

dliaris. 

reticulata. 

sessiliflora. 

densiflora. 

grandis. 

rufa. 

radicans. 

Swartzii. 

nummularifolia. 

depressa. 

rotundata. 

repens. 

insequalis. 

laxa. 

pubescens. 

difiPusa. 
Bohmeria nivea. 
caudata. 



^^ 



PLOflA OV JAMAICA. 



I 



Spbciss. 


SrRcitts. 


Hiihineria cylindrica. 


Spondias purpurea. 


rainiflon. 


raangifera. 


Plienftx urticifolius. 


mom bin. 




Rhus Metopiuin. 


Polygonum acre. 


Comopladia integiifolia. 










Cocculuba iivifem. 




leoKwiensia. 


indicura. 


tenuifolia. 


PicrodendrDn ju plans. 


PlumiHTi. 


Myrica microcarpa. 


lebra. 


Casuarina equesitifolia. 


diversifolia. 


Btrirta. 




I^gumino,^. 




CrotoluiB pterocimlp. 


&xiliB. 


vemicona. 


rotund if ol in. 


scxipea. 




retusa. 


serpens. 




brneUa. 


tetH^ona. 


hispiduk. 
pelfudda. 


fulva. 


■cuminftta. 


pnmih. 
btifolia. 




gkbeUa. 


incana. 


repena. 


striata. 


Iiemandifolia. 


quinqurfolia. 


oS. 


europKus. 


repena. 

filiforme. 


amplexicaulis. 


subulota. 


alpioa. 


tinctoria. 


Btellata. 


Anil. 


fjalioidea. 


Tephrosia toxicaria. 


Sivartziana. 




imlcheUa. 




virticiUata. 




MyrtiUua. 


aiiberoaa. 


septemnerris. 




quadrifolia. 


Swbania segj-ptiaca. 


reflexa. 


aculcata. 


PotnomoTphe pcltata. 


eiasperata. 




.^Bchynoinene americana. 


Enckea AmaWo. 


Zomia dipbylla. 


Swartiii. 


Lourea veapertilionU. 


Artanthejamaicensis. 


Alysicarpua viriiinalia. 






scabra. 


barbntum. 






macrophjUa. 


incanum. 




RaiiReticum. 


Hedyostntim nutans. 


eajanifolium. 






BiirBeraniimmifera. 


n\i!!are. 


Irica heptaphylla. 


Hcorpiurus. 


Hcdn-i){ia baUaraifprn. 


tortiioaum. 


Amyria Plumieri. 




sylvatiea. 


mX.^' 


baluiiiLfera. 




S|.nn.lia! liifM, 
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Species. 

Stylosanthus visoosa. 
Arachis hjpogsMk, 
Brya ebenus. 
Vicia sativa. 
Abrus precatorius. 
Rhyncnosia minima. 

phaseoloides. 
reticulata. 
Ciganus indicus. 
Flemin^a strobilifera. 
stricta. 
semialata. 
Clitoria Teniatea. 

glycinoides. 
virginiana. 
CentFosema Plumi^. 
pubescens. 
virginianum. 
Teramnus volubilis. 
uncinatus. 
labialis. 
Galactia filiformis. 
pendula. 
Vigna luteola. 
Dolichos Lablab. 
Phaseolus lunatus. 
vulgaris, 
adenanthus. 
semierectus. 
lathyroides. 
Canavalia obtusifolia. 
gladiata. 
altissima. 
Dioclea reflexa. 
Mucuna pruriens. 
urens. 
altissima. 
Erythrina borallodendron. 

velutina. 
Lonchocarpus latifolius. 
sericeus. 
Piscidia Erythrina. 

carthogineusis. 
Pterocarpus draoo. 
Hecastophyllum Browni. 
Dalbergia Amerimnum. 
Andira inermis. 
Sophora tomentosa. 
Hsematoxylon campechianum. 
Parkinsonia aculeala. 
Guilandina Bonduc. 

Bonducella. 
glabra. 
Caesalpinia nijuga. 
sepiaria. 
pulcherrima. 
sappan. 
Lebidibia coriana. 
Peltophorum Linnaei. 
Cassia Fistula. 

porta regulis. 



Species. 

Cassia marginata. 

grandis. 

brasiliensis. 

viminea. 

bicapsularis. 

laevigata. 

emarginata. 

flori&. 

spectabilis. 

glauca. 

biflora. 

ligustrina. 

alata. 

ocddentalis. 

obtusifolia. 

sericea. 

obovata. 

Absus. 

rotundifolia. 

pilosa. 

serpens. 

lineata. 

polyadena. 

glandulosa. 

nicticans. 

petallaria. 
Swaitzia grandiflora. 
monophylla. 
Brownea coccinea (Rosa). 
Taraarindus indica. 
Hymeneea courbaril. 
Casparea porrecta. 

aurita. 
Bauhinia ungula. 
variegata. 
elegans. 
Prioria copaifera. 
Copaifera officinalis. 
Crudya spicata. 
Entada scandens. 
Adenanthera pavonina. 
Prosopis juliflora. 
Neptunia oleracea. 

plena. 
Desmamthus virgatus. 

depressus. 
Mimosa viva. 

pudica. 
asperata. 
thvrsoides. 
Leucsena glauca. 
Acacia catechu. 

sarmentosa. 

villosa. 

macrantha. 

tortuosa. 

Famesiana. 

arabica. 

parvifolia. 

Berteriana. 

Julibrissin. 



FLOOA OF JAHJUOA. 



Acacia Lebbeck. 
Lysfloma Marchiemb. 


Jdelaitomaeta. 




Calycogonium glabratum. 


hwrnatomina. 




Loreya triniteuEia. 


iatifolia. 




Sanuin. 


Oestea fasciculaiia. 




Clidemia hirta. 


Pithecolobium uoguie-ctti. 


spicata. 


nucradenium 


Berterii. 


filicifolium. 


Swartiia. 


Ingaven. 


hirauta. 


ingoidtt. 


micro phylia. 


RouKB glabra. 




ChrvBobalaDus Icaco. 


croasosepala. 




capillaria. 


HirteUa triuidra. 


hirtella. 




Lima. 


RoiooM. 


Heterotiichum oiveum. 


Prunus occidentales. 


hispidum. 


sphwrocarpa. 


Diplochita Fothergilla. 


Rosa lievigata. 


aemilata. 




aeasiliflcM, 


alpinuB. 


Conoategia procera. 


Fntgaria veacB. 


Tufbacens. 


CaljptninthM ChytraculiB. 


subhiisuta. 


Syzygium. 


snperba. 


P«]lens. 




riRidft. 


Tetrazj-gia angustiflora. 


Wilsonii. 


Miconia nriryrophylla. 


Jambolana. 


boloaericea. 


Myroia splendecB, 


impetinlaris. 


Jamboaa malaccensis. 


splendens. 


vulgaris. 


ptasiDa. 


Eiin^ia alp ilia. 


laivigata. 


biutifolia. 




monticoltt. 




Miliaria. 


angiistifolia. 


lateriQora. 


racemosa. 


obtusaU, 


Eurycliania punctata. 


distich B. 


Pleuroefafenia rigida, 


pallens. 


quadrangularis. 


virgultosa. 


Ootopleura micraiithft. 


tEruginea. 


Cremanium virgatum. 


Grogii. 


amygdaliaum. 


Drocera. 
Marchiana. 


rubena. 


tetrandnim. 


ligiiatrina, 


Blakca trinen-is. 


uciflora. 


Chariantbus Fadyeni. 


Iloribimda. 


Merianarasea. 


Anamomis fragrans. 


buUifpra. 


Pimenta i-iilgaria. 


Davya ndscendens, 


Pimento. 


Nepscra aquatica. 




Acisantbera quadrata. 


Fsidium Guava. 




polycarpiim. 


Cuphea Puiaonaia. 


montanuni. 


viscosiBBima. 


cordatum. 


decandra. 


Punica granatum. 


Ammannia Iatifolia. 




Heimia salicifolia. 


Mouriria myrtiUoides. 


Lawwnia inermis. 
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Species. 

Lagerstromia regina. 
indica. 
Isnardia palustris. 
repens. 
microcarpa. 
Jussiaea repens. 
seaoides. 
acuminata, 
variabilis, 
palustris. 
angustifolia. 
suSniticosa. 
hirta. 
iEnothera rosea. 

lonffiflora. 
Rhizophora Mangle. 
Caessipourea elliptica. 
Combretum Jacquini. 
comosum. 
macrophyllum. 
Chuncoa arbuscula. 
Terminalia latifolia. 
catappa. 
Laguncularia racemosa. 
Bucida Buceras. 
capitata. 
Conocarpus erectus. 
Daphnopsis Swartzii. 
tinifolia. 
Lagetta lintearia. 
Cinnamomum zeylanicutn. 
Phoebe montana. 
natissima. 
alpigena. 
Hufelanoia pendula. 
Acrodiclidium jamaicense. 
Nectandra sanguinea. 
exaltata. 
coriacea. 
patens, 
membranacea. 
leucantha. 
staminea. 
Strychnodaphne floribunda. 
Oleodaphne leucoxylon. 
Cassytha americana. 
Hemandia sonora. 
Fadgenia Hookeri. 
Sechium edule. 
Cionandra racemosa. 
Momordica Charantia. 
Balsamina. 
Cionosicys pomiformis. 
Cucumis Anguiria. 
Luffa acutangula. 
Lagenaria vulgaris, 
pervaga. 
Feuilloea cordifolia. 
Carica papaya. 

prosoposa. 
Passiflora minima. 



Species. 

Passiflora suberosa. 
hirsuta. 
viUosa. 
angustifblia. 
lineariloba. 
coriacea. 
is. 




niDra. 

sexflora. 

triflora. 

laurifolia. 

maliformis. 

ciliata. 

ftetida. 

penduliflora. 

oblongata. 

tacsonioides. 

perfoliata. 

Murucuja. 
Tumera ulmifolia. 
Pumilea. 
Piriqueta cistoidea. 
Homalium racemosum. 
Mentzelia aspera. 
Aristolochia ringens. 

grandiflora. 

odoratissima. 

trilobata. 

Cactea, 

Mammillaria simplex. 
Melocactus commums. 
Cereus Swartzii. 

eriophorus. 
repandus. 
triangularis, 
flagelliformis. 
grandiflorus. 
Rhipsalis Swartziana. 

Cassytha. 
Opuntia Tuna. 

Ficus-indica. 
spinosissima. 
coccinellrfera. 
Peireschia aculeata. 

portulacifolia. 
Bryophyllum calycinum. 
Weinmannia pinnata. 

nirta. 
Begonia acuminata, 
acutifolia. 
nitida. 
Purdieana. 
macrophylla. 
scandens. 
Uedera pendula. 
nutans. 
SciadophyUum Jacquini. 

capitatum. 
Brownei. 
Hydrocotyle umbellata. 



Spkcibb. 


SfBCIES. 


Hjdrocotjle aaiatica. 




EfyngiuiB ftetidum. 




Pstroselinum salimm. 




HeloBciadium leptophyll*. 


buxiTolia. 


Pa»tma»Bativa. 


hirta. 


Daucus carots. 




Arracacha esculenta. 


cincta. 


Ximenia americana. 


fflaucB. 
Manettia Lygiatuto. 


Schopfia arborescens. 




Marchii. 




Mappia racemosa. 


Oldenlandia coiymbosa. 


LorenthuB claHceps, 


tuberosB. 


lepidobotiya. 


MitKola petiolaU, 


aricukris. 


^igclia anthelmia. 
GuetUrda longiflom. 


parvifolius. 


emarginatus. 


BTfteiitea. 




swbra. 


occidcntaUs. 


elliptica. 


Phoradcndron flavens. 


crispidora, 


Berterianum. 




latifolium. 




rubniai. 


nitidum. 


trineiriuni. 


lucndum. 






KTOcile. 


Erithalis firuticoaa. 




ChicoccB rooanosa. 




l^llora. 






longifoliu. 


CatesbiEa apinoaa. 


pan-ifolia. 


par\-iflora. 


Ixota. Bandhuca. 


Ran din aculeata. 


tenuflora, 


Schradera cephalotee. 


Pavetta. 




Terns.. 


cuprea. 


grandifiora. 


clipysantha. 


cocci nea. 


lutea. 


Coffea arabica. 


Farames odnratissima. 


Hoffmania pedunculata. 


Rudgea caribfca. 
Paycnotria uliginos*. 


Gonialea Peteain. 


Sabicea hirta. 


gnmdia. 
dura. 


Coccocypaelum repens. 


Pscudotontnnca. 




MacroDemum jamaiccnse. 




Chimarrhis cymoea. 






Broivnei. 


trifiorum. 


androssmifolia. 


caribsiim. 


celaatroides. 


Portlandia grandiflora. 


dasj-ophtlialma. 




hirsuta. 


Hillia longiflara. 


undata. 


tetrandn. 


lanceolalB. 




ftrtida. 




braohiata. 


tliyrsoidea. 


pubeacena. 




pedlinciilala. 


trifoliat*. 


porymbosa. 


dapiinoidea. 


patens. 
Myrtirhyllwm. 
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Spbcibs. 




Palioourea crocea. 
alpina. 
pulchra. 
Pavetta. 
»unicea. 
)yoc. 
citrifolia. 
Geophila reniformis. 
Ernodea litoralis. 
Machaonia rotiindata. 

cjmosa. 
Diodia prostrata. 

sacramentOBa. 
Spermacoce tenuir. 
Borrera Isevis. 

parviflora. 
simplex. 
verticiUata. 
spinosa. 
Mitracarpum villosum. 
Richardsonia scabra. 
Galium hypocarpium. 
Sparganopnorus Vaillantii. 
Vernonia cinerea. 

arboresoeDS. 
acuminata, 
ri^da. 
tncholepis. 
£lephantopus mollis. 

angustifolius. 
Distreptus spicatus. 
Rolanaia argentea. 
Ageratum conyzoides. 

muticum. 
Adenostemma Swartzii. 
Brickelia difiPusa. 
Hebeclinium macrophyllum. 
Eupatorium rigidum. 

conyzoides. 
odoratum. 
heterocliniuni. 
ivifolium. 
cordifolium. 
montanum. 
tetranthimi. 
glandulosum. 
nervosum, 
celtidifolium. 
corylifoliiim. 
triste. 
villosum. 
schizanthimi, 
paniculatum. 
Critonia Dalea. 

parviflora. 
Mikania nastata. 

Swartziana. 
latifolia. 
gonoclada. 
orinocensis. 
Erigeron jamaicensis. 



Spbcibs. 

Erigeron rivularis. 

bonariensis. 
canadensis. 
Baccharis dioica. 

myrsinites. 
scoparia. 
Pluchea odorata. 
Pterocaulon virgatum. 
Clibadium asperum. 

terebinthaceum. 
Alexandria. 
Ogiera ruderalis. 
Acanthospermum humile. 
Enhydra seseilis. 
Partnenium Hysterophorus. 
Ambrosia artemisifolia. 
jamaicensis. 
tritinotensis. 
psilostachya. 
Zinnia multiflora. 

elegans. 
Edipta alba. 
Borrichia arborescens. 
Wedelia carnosa. 
gracilis. 
Melanthera deltoidea. 
Bidens leucanthus. 
Coreopsidis. 
bipinnatus. 
Cosmos caudatus. 
Verbesina gigantea. 

alata. 
Chsenocephalus petrobioides. 
Salmea grandiceps. 
sessilifolia. 
hirsuta. 
Spilanthes uliginosa. 
oleracea. 
Isocarpha oppositifolia. 

angustata. 
Synedrella nodiflora. 
Cfnrysanthellum procumbens. 
Pectis punctata. 
Swartziana. 
linifolia. 
ciliaris. 
Plumieri. 
ruderale. 
Galea jamaicensis. 
Galinsoga parviflora. 
Egletes domingensis. 
Pyrethrum Parthenium. 
Gnaphalium albescens. 

domingense. 
americanum. 
Neurokena lobata. 
Erochthites hieracifolia. 
carduifolius. 
cacalioides. 
Emilia sonchifolia. 
Gynoxis incana. 
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Senedo discolor. 


Dipholia moDtana. 


Swutili. 


Bumelia retuea. 


Fadyenii. 


cuneatB. 


l&cmiatiu. 


Totundifolit. 


IJabum BrowDCi. 


Lucuma multifloro. 


Leria nutans. 




dentaU. 


Symplocoa octopelnla. 


ftlbicBIlS. 


martinieensta. 


pumilu. 
Trixis frutcjceni. 




Olea ffB«rans. 
HamanthtiB inciasaatus. 




Tomacum officinale. 


Linoj^ers ligUBtrina. 










aa|>OT. 


Jasminum officinalc- 




gradle. 


Lobelia Cliffortiana. 


revoiutn. 


Tupa acuminata. 


hirsuta. 


enaifolia. 


AIlKoanda cathartica. 


CBudats. 


Thenctia neriifolia. 


Martagon. 






caneifcent. 


conglobala. 




leotoma longi flora. 


dtrifoUa. 


Sceerola Plumieri. 




Plantago m^or tropio*. 


WuU«chl»geUi. 


vij^inica. 


Cammiialatifolia. 




aiigustifblia, 


Co ntun cuius ])eiitandru9. 


Anochiteg aaperuifiniB. 




Vinca rosea. 


obtusa. 


alba. 


Pinguicula el on Eat a. 


Runiieria albo. 


MjTCialtetB. 


rubra. 




Tenorii. 


Wallenia launfolia. 




cluaiifolia. 


Fowteronia cuQ'uibosa, 




.\lpi:andri. 


Ardisia jrelosteoideB, 
clusioidca. 
humilia. 


Qoribunda. 


Thyrsanlhus Wilsonii. 
EcUitea torosa. 




Brownei. 


tinifolia. 


repena. 


solanacca. 


umbellata. 


crenulata. 


biflora. 


lateriflora. 


paludoia. 


Jocquinea armillaris. 




arborea. 


suberecta. 


aristata. 


Carbata. 




jiniaicenM. 


Cry]>to5tegia );iuiidjflara. 


olivi forme, 


Metaatelnio fiarviHorum. 


motioprrerum. 
miero[ihyllnm. 


albiflorum. 
fidilcd.leiidalii. 


Sapota ruKoaa. 


Amphiateliim iUiforme. 


AchrM. 


Iciitoeladon. 


Sideroiylon 


EiiHlenia iumait'tnsia. 




ABclc|iiiis' turasam icu. 






MimuBopB glohiwa. 


Gomphocarpus friitieosus. 


DipholiB niara. 


Sarcoatemma Hrom.ei. 


lalieiMia. 


Oxypelaluin nparium. 
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Calotropis prooera. 
GonoloDus Btellatus. 

pubesoeiuu 

rhamnifolixui. 
Fischeria scandens. 

cincta. 
Marsdenia clausa. 
Eustoma exaltatum. 
Ervthrsea ramosifwintifc, 
Schultesia stenophylla. 

heterophylla. 
Ldsianthns thamnoidee. 
Leianthus longifoliua. 

coroifolius. 

latifolius. 
Leianthus exsertus. 

umbellataB. 
Voyra uniflora. 
tenella. 
mezicana. 
Limnanthemum HumboldtiAntim. 
Polypremum procumbens. 
Buadlea amencana. 
Scoparia dulcb. 

tenulfolia. 
Capraria biflora. 
pilosa. 
mexicana. 
Veronica serpyllifolia. 
Buchnera elon^ta. 
Gerardia hispidula. 
Stemodia maritima. 

durantifolia. 

anf^ustifolia. 
Herpestes chamsediyoides. 

sessiliflora. 

repens. 

Monnieria. 
Vandellia diffusa. 
Linaria vulgaris. 
Angelonia angustifolia. 
Browallia demissa. 

elongata. 
BrunfiBlsia amencana. 
Eubrunfelsia jamaicensis. 
nitida. 
undulata. 
Solandra grandiflora. 

longiflora. 
Datura arborea. 
Tatula. 
stramonium. 
Nicotiana pusilla. 

Tabacum. 
Acnistus arborescens. 
Witheringia macrophylla. 
Physalis Linkiana. 

angulata. 
Capsicum frutescens. 
baccatunu 
Lycopersicum Humbdld^. 



SPKCIttH. 

Solanum nodiflonim. 

seafbrthianum. 

triste. 

acroptermn. 

punctulatum. 

verbascifblium. 

havanense. 

retrofiractum. 

racemosum. 

bahameose. 

lanceolatttm. 

jamaicense. 

torvum. 

indusum. 

mammosum. 

aculeatissimum. 

Melongena. 
Oestrum psJlidum. 

macrophyllum. 

hirtum. 

nocturnum. 
Cresentia Cugete. 

cucurbitina. 
Scblegelia parasitica. 
Catalpa longisiliqua. 
Tecoma Berterii. 

leucoxylon. 

pentaphrllA. 

platyantna. 

Btans. 
Bignonia laurifolia. 
Pitnecoctenium Aubletii. 
Adenocalymna alliacea. 
Tansecium Jaroba. 

ezsertum. 

Acanthaeem. 

Ruellia geminiflora. 
angustifolia. 
canescens. 
panioulata. 
tuberosa. 
acuminata. 
Stemonacanthus maoropbyllus. 
Blechum Brownei. 

laxiflorum. 
GeiBSomeria coccinea. 
Aphelandra cristata. 
Thyrsacanthus nitidus. 
Dianthera secunda. 
pectoralis. 
reptans. 
comata. 
Justicia Adhatoda. 
Beloperone nemorosa. 
Eranthemum pulchellum. 
stricta. 
varieabile. 
Anthacanthus armatis. 

jamaicensis. 
mierophyllui. 
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Dicliptcra assurKens. 

Aniirograiihis paoiculata. 
Thunbergta fra^raiiE. 

Scsamum oricntsle. 
Gesnera curymboss. 
Isoloma hinutum. 

Aohimeiies cocoinea. 
EyliUojihlluni Grande. 

tomentOBiiTll. 
Pentarphaphia loDKiflora. 

catalpiflon. 
Pt^iitarbafihtn cslycosB. 
Vaupelliu ealyciiia. 
Conradia hu mills. 

miniuloides. 

ne){lecta. 

claadestina. 

Sluanei. 



Ipomma Quamoclit, 



hedersfoli». 

Nil. 

pur]iureB. 

acuminata, 

cathutiia. 

jaiDaiceniU. 

glabreta. 

CoovoU-ulus pentanthiis. 

micronthuf. 

jamaicensia. 

Convolvulus nodilloruB. 

E volvulus arbuscula. 

liniroliu», 



libanensis. 


CuBcuU americana. 




umbeUata. 


Tuasacia polehella. 


ablusiflora. 


Bealerialutea. 


indecora. 


de«ans 


Hydrolea spinoM. 










pubeaceiu. 


alba, 
iebestena. 


Coluninea aTRentea. 


hifBUta. 


CoUocooca. 


hispid D. 


nitida. 


rutilsns. 


elliptica. 




macrophylla. 


Convolcttlaeeo}. 


sulcata. 




ulmifolia. 


Argyreia tiliifolia. 


Moribund a. 


Tpomoja bona-imx. 


intetrupta. 


tuberosa. 


gTaveolenB. 


dissecta. 




penlaphylla. 


martiuiceQsis. 


quinquefolia. 
Batatas. 


Rlobosft. 


Ehretia tinifolia. 


leiiP^irrhiia. 


Beureria succulenia. 


porphyrofhiia. 


velutina. 


BidXua. 


havanen.tis. 


cyanantha. 


iIominRpnsis. 




Roche fortia cutifntu. 


aetoaa. 


acunthophora. 




Tournefortia ({naplialoidcB 


Cavanillesii. 


hireutissima. 


triloba. 


maxTB. 


Carolina. 


cyiuoaa. 


umbel lata. 


Mtrtitricha. 


pes-caprtp. 




asarifoILa. 


licviKata. 


acctoii folia. 


brnchysepaia. 


martini ccnsis. 




macnvihiza. 
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Spboibs. 

Tournefbrtia volubilis. 

microphylla. 
ferruginea. 
tomentosa. 
poliochros. 
mcana. 
Heliotropium indicum. 

parviflorum. 

mundatum. 

curassavicum. 

filiforme. 

fhiticoBum. 



Labiata, 

Ocimum Basilicum. 

micranthura. 
Hyptis spicigera. 
capitata. 
brevipes. 
atrorubens. 
suaveolens. 
pectinata. 
verticillata. 
obovata. 
Brownei. 
Salvia occidentalis. 
tendla. 
serotina. 
hispanica. 
eriooalyz. 
coccinea. 
splendens. 
densiflora. 
Anisomeles ovata. 
Stachys arvensis. 
Leonurus sibiricus. 
Leonotis nepetaefolia. 
Pranella vukraris. 
Teucrium infiatun). 



Spbcibs. 

Verbenacett, 
Friva echinata. 
Verbena urticifolia. 
Bouchea Ehrenbergii. 
Stachytarpheta cayennensis. 

jamaioensis. 
mutabilis. 
lippia nodiflora. 
reptana. 
stSBchadifblia. 
Lantana Camara. 
crocea. 
involucrata. 
odorata. 
reticulata, 
stricta. 
lilacina. 
trifolia. 
Citharezylon subserratum. 
quadrangulare. 
cinereum. 
luddum. 
surrectum. 
caudatum. 
Berterii. 
Duranta Plumieri. 
Petrsea volubilis. 

stricta. 
Callioarpa ferruginea. 
reticmata. 
iEgiphila trifida. 
foetida. 
martinicensis. 
elata. 
Clerodendron aculeatum. 
faUax, 
Volubile. 
elegans. 
Comutia punctata. 
Petitia domingensis. 
jamaicensis. 
Vitex umbrosa. 



English 
Nambs. 



LIST OF COLOOTAL NAMES. 

Botanical English 

Names. Nambs. 



Acsgou - 
Acom or Yam - 
Adam's Needle 
Adrue 
Akee 
Alder-tree, West 

Indies. 
All-heal 
Alligator apple 
Alligator pear - 
Alligator wood 
Allspice - 



Guarea Swartzii. 
Dioscorea bulbifera. 
Yucca aloifolia. 
Cyperus articulatus. 
Blighia sapida. 
Conocarpus erectus. 

Micromeria obovata. 
Anona palustris. 
Persia gratissima. 
Guarea Swartzii. 
Pimenta vulgaris. 



Almond tree - 
Aloes 

Aloe, American 
Anchovy pear- 
tree. 
Angeleen tree - 
Angelica tree - 

Antidote cocoon 
Amotta - 
Arracacha 
Arrow head - 



Botanical 
Nambs. 

Terminalia cattapa. 
Aloe vulgaris. 
Agave americana. 
Grias cauliflora. 

Andira inermis. 
Sciadophyllum 

Browmi . 
Fuillea cordifolia. 
Bixa orellana. 
Arracacha esculenta. 
Sagittaria acutifoUfi.. 
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- MAnnta arundin&cea. 



Avocado pear • Pe 

Bachelor's but- Gomphrena j^lobosa. 

Baodiiijan - Soltnum Melangena. 
Bahama gnss • Cynodon dactjlon. 
Balaam apple - Momardka Bala- 

Bamboo - - fiambusH giKantes. 
Bwuuia - • Muaa sapieota. 
Baobab • • Adansonia digitata. 
BarbadoeephdeCssalptnea pulcher- 



BariUa - 
Baul - - 
Basket boop - 
Basket witbe - 
Bajbeny uxe - 
Bead tree 
Bead vine, red 
Bean, FreDcb - 
Bean, Uibbert 
B«an, horse - 
Bean,horae-«fe 
Bean, kidney • 
Bean, Lima • 
Bean, red 
Bean, sea-side - 
Bean, aagar ■ 
Bean, sword - 
Bean jam 
Bean year 
Bean tree, red - 

Beech, sea-side 



Beef apple 
Beef wood 
Bellf -ache bush 

Bichy - 
Bilimbi - 
Bilberry, Ja- 

Birch, ' West 

Indian. 
Bitter wood - 
Bladder wort - 
Bleeding heart 
Blood wood 

Bounce bark - 
Bonaiist 
Bottle gourd - 
Box wood 
Brazil nuts 
Braziletto Ba- 
atham. 



Bstis I 

Ocimum basilicum. 

Croton lucidiu. 

Toumef ort la volubilis . 
Pimenta acris. 
Onnosia dssycarpa. 
Rhynchosia. 
Pbaseolua yulgaris. 
Phaseolus lunatus. 
Canavalia glodiata. 
Mucvma uiene, 
Phaseolus vulgaris. 
Phaseolus lunatus. 
Vigua UDguiculata. 
Canavalia obtuaifblia. 
Phaseolus lunatus. 
Canavalia gladiata. 
Dolicboa tuberosus. 
Pbaseotua vulgaris- 
Erythrinia CtvaJlo- 

uendron. 
Eiosterama cari- 

ba-uai. 
Sapota rugosa. 
Casuarina stricta. 
Jatropha gossypifoUa, 
Moringa pterygo- 

sperma. 
Cola acuminata. 
Averrhoa Bilimbi. 
Vacciuium meridio- 

BuTsera gummifera. 

Xylopia Simaruba. 
Utrieularia. 
Colocssia bicolor. 
Laplacea Hamietoxy- 

Uaphnopsis tinifolia, 
DuLchos Lablab. 
Lagenaria vulgarii. 
Vilei umbtosa. 
Berth olletia cicelsa. 
Ciesalpinca crista. 



Braxiletto bw- 

tard. 
Bread &ait 
Bread nut 
Break ase 
Broad leaf tree 
Broom weed ■ 
Bryony bastard 
Bull hoof 
Bully tree 
Bully tree, bu- 

tard. 
BuUy tree, 

bluk. 
Bully tree, 



Bur weed 
Bur Hjasa 



WMmannia pinnata. 

Artooatpus incisa. 
Brosinum alicastrum. 
Sloanea jamaicensis. 
TerminnJia latifolia. 
Baccharis scoparia. 
Ciaaus sicyoidea. 
Pauiflora Murucuja. 
Sapota sideroxylon. 
Dipholis nigra. 

Dipholis. 

Dipholia salicifalia. 

- Triumfetta semitn- 

loba. 

- Triumfttta. 

- Panicuta glotinosiun. 

- Conocarpus erect us. 

- Spermacooe and Bor- 



Cabba^ bark Andira inermu. 

Cabbage palm, Oreodoia oleracea. 
Barhidoes. 

Cabbage palm, A 



Calabash tree - 
Oalalu, pricklv 
Calalu, SpaniaD 
Caltrop - 
Calavance 

Cam peachy 



Cane, wild 
Cane piece, sen- 
Cane killer 
Canker ber^ - 
Cannon - ball 

Cascarilla bark 
Cashaw - 

Cashew tree - 

Cassava - 
Cassava wood - 
Cassava, wild • 
Casaia tree - 
Castor oil 
Cat claw 
Cedar, bastard 



, ArecB oleracea. 

Theobroma Cacao. 
Entada Hcaodens. 
Creaentia. 

Amaranth us spinosus. 
Phytolacca octandra. 
Tribulus maiimui. 
Dolichos 8ph»n>- 

spermus. 
Ha^uiatoxylon earn- 

Amyris balsamifera. 
Saccharum officina- 

Arundo occidentalis. 
Cassia glandulosa. 

Alectra brajiilienait, 
Solanum bahunense, 
Couroupita guianen- 

Croton Eleuteria, 
Prosopis juli flora. 
Anacardium ocddan- 

tale. 
Janipha Manibot, 
Turpi ni a occidentalis. 
Jatropha gossypifolia, 
Casaia fistula. 
Kcinus communis. 
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English 
Nambb. 



Botanical 
Names. 



Cedar« Bermu- 
das. 

Cedar, West 
Indies. 

Celandine 

Cerasee - 

Chaw stick 
Cherimolia 
Cherry, Barba- 

does. 
Cherry, bastard 
Cherry, broad 

leaved. 
Cherry, clammy 
Cherry, Ja- 

maica. 
Cherry, West 

Indian. 
Chickweed 
China root 
Chhiawythe - 
Choche - 
Christmas pride 
Cinnamon, wild 
Citron - 
Clary, wild 

Cloven berry. 

bush. 
Cob nut - 
Cochineal 

Cocks head 

Cocks spur 
Cocoa nut 
Cocoa plum - 
Cocoe 
Coco wood 
Coffee - 
Cogwood 

Cohune nut - 
Cola 

Coltsfoot 
Contrayerv'a - 
Coral bean tree 

Coratoe - 
Corkwood 
Com, Chinese - 
Coroniantee 

drum wood. 
Cotton, French 



Cotton, 
keen. 

Cotton 
silk. 

Cow itch 



Nan- 
tree, 



Juniperus barbaden- 

sis. 
Cedrela odovata. 

Booconia frutescens. 
Momordica charan- 

tia. 
Guania domingensis. 
Anona Cherimvila. 
Malpighia. 

Ehretia tinifolia. 
Cordia macrophylla. 

Cordia coUocooca. 
Ficus pedunculata. 

Malpighia and Bun- 

chosia. 
Drymaria cordata. 
Cissos sicyoides. 
Smilaic balbisiana. 
Sechium edule. 
RueUia panioulata. 
Canella alba. 
Citrus medica. 
HeUotropium indi- 

cmn. 
Samyda serrulata. 

Omphalea nudfera. 
Opuntia coccinelli- 

fera. 
Desmodium tortuo- 

sum. 
Pisonia aculeata. 
Cocos uucifera. 
Chrysobalanus Icaco. 
Colocasia esculenta. 
Inga vera. 
Coffee arabioa. 
Ceanothus Chloroxy- 

lon. 
Attalea Cohune. 
Cola acuminata. 
Pothomorpha. 
Aristoloclua. 
Erythrina Corallo- 

dendron. 
Agave. 

Anona palustris. 
Setaria italica. 
Turpinia occidentals. 

Gossypium hirsutum. 
Gossypium religio- 

sum. 
Eriodendron anfirac- 

tuosum. 
Mucuna pruriens. 



English 

Namss. 



Cow itoh twi« 

ning. 
Crab wood •> 
Cress 

Cromanty . 
Cuba bast 
Cucumber, wild 
Cucumber - 
Custard apple - 
Cutting grass - 
Dagger plant - 
Damson, bitter 
Date plum 

Date tree 
Deadly dwale - 
Devil's bean - 

Dildo - 
Divi deri 
Divi divi 
Dodder - 
Dogwood 
Dogwood 

mountain. 
Down tree 
Dumb cane - 
Dutch grass - 
Dutchman's 

laudanum. 
Earwort - • 
Earth nut 
Ebony, green « 
Eddoe - 
Egg plant 
Elder dwarf - 
Elm, Spanish - 

Eyebright 
Feverfew, bas- 
tard. 
Fiddle wood - 

Fingrigo 
Fit weed 
Five finger 
Flea banes 
Flower fence - 

Forbidden fruit 
Four o'clock - 
Fox tail grass - 
Furze 
Fustic • 
Galapee tree - 

Galimeta wood 
Garlick pear 

tree. 
Gasparillo 



Botanical 
Namks. 

Tragia volubilis. 

Canpa guianensis. 
Lepioium sativum. 
Ratonia apetala. 
Paritium elatum. 
Cucumis sativus. 
Cuoumis Anguria. 
Anona reticulata. 
Sderia flap^ellum. 
Yucca aloifolia. 
Simaruba amara. 
Chrysophyllum olin- 

ferum. 
Phoenix dactylifera. 
Acnistus arborescens. 
Capparis cynophyllo- 

phora. 
Cereus Swartzii. 
Coulteria tinctorea. 
Caesalpinea coreacea. 
Cuscuta. 

Piscidia Erythrina. 
Piscidia carthaginen- 

sis. 
Ochroma Lagopus. 
Dieffenbachia seguire« 
Panicum molle. 
Passiflora Muruciga. 

Rhachicallis rupestris. 
Arachis hypogoea. 
Brya ebeDus. 
Colocasia esc ulenta. 
Solanum Melongena. 
Pilea grandis. 
Cordia gerascan- 

thoides. 
Euphorbia maculata. 
Parthenium Hystero- 

phorus. 
Citharoxylum surrec- 

tum. 
Pisonia aculeata. 
Eryngium foetidum. 
Syngonium auritum. 
Vemonia arborescens. 
Poinciana pulcher- 

rima. 
Citrus Paradisi. 
MirabiHs dichotoma. 
Anatherum bicome. 
Ulex europeeus. 
Maclura tmctoria. 
Sciadophyllum 

Brownei. 
Dipholis salicifoha. 
Cratseva gynandra. 



- Esenbeckia. 
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Genip tree - Melicocoa bijuga. 
Ginger - - Zingitier officinuum. 
Ginger, nitil - Cicstus Etod Amo- 



Ginger grass 
Gofttrue 
Goat weed 
Golden locks - 
Uomatu palm - 
Gooseberry, 

Barbadoes, 
Granadilla 
Grape. Jamaica 
Grape, aeaaide - 
Grape ttee 

Green wylhe - 
Gru-uru palni - 



Panioum gli 
Tephrosia dnerea. 
C«pTari(L biilora. 
Pterocaulon virRatum 
Areiiga saccha^jfera. 
Peiresria aculeaW. 

Passi flora. 

Coccololia uvifera. 
Cocculoba diverei- 

folia. 
Vanilla clavioulata. 
Acroconiia fusifarmis. 
Pisidium Gaavs. 
Piaidium moDtanum. 



GuavB. ntonn 

Guinea corn - Sorghum. 

Guinea grass - Panicum maximum. 

GuIdg* hen's Petivcrta alUacea. 

wted. 
Gum tree. Ara- Acacia nilotica. 

Heart pea - Cardiuspennuni. 
Hedge mustard Chenopodium ambro- 



Henna - 

Hog gum tree - 
Hog plum 

Hoop withe - 
Horse radish - 
Horse radjah 

Horse wood 
India inulberry 
India-rubber 



Indian com . 
Indian shot - 
Indigo - . 
Ink berry 
Ipecacuanha, 

bastard. 
Iron wood 
Ivy - 

Jack in thu box 
Jack in the 

bush. 
Jack tree 



Moron obea c 
Hjiondjas lutea. 
Melia aempervirens. 
Rivina. 

Cochlearia armoracia, 
Moringa pterjgo- 

Calliandra btifolia. 
Morinda citrifolia. 
Fieus elastica. 

Crpptostegia grand)- 

Zea Atays. 

Canna indica. 
Indigofera tinctorea. 
Uandea aculeata. 
Asclepiag c 



Sloanea iamaicensis. 
Hedera. 

Hemandia sonora. 
Cordia eylindrii- 

stachya. 
Artocarpus intcgri- 



Jew's mallow - Corchorus olitoreus. 
Jerusalem thorn Parkinaonia acaleata. 
Job's tean - Coix LacrTma. 
John Crow's Phylloc 



Juba'a bush - 
Knife grass 
Lace bark 
l^ncewood 



Iresine celosioidet. 
Selena latifolia. 
Lagetta hntearia. 
Oxaudra and Caii- 



Leadn-ort - Pltimbogo acandens. 
Lemnn - - Citrus Limonum. 
Lignum rorum ToVmia emarginats. 
Lignum vitfe - Guaiacum omcinaJe. 
Lilac, West Mclia semj)enirens. 

Indian. 
Lily tliom 
Lime myrtli 



Loblolly sweet 

Looust tree 
Logwood cam- 
peachy. 
Love in a mist 
Love apple 

Lotus berry - 
Liquorice weed 
Mocary, hitter - 
Machaw tree - 



Catesbaea parvillon. 
t'ripbasia IrifoUata. 
Abrus precatorius. 

Sciadophyllujn jac- 

Hymenna CourbariL 
Hiematoxylon cara- 

peachiaiiuiii. 
Passillora fcetida. 
Lycopersicum escu- 

lentum. 
Byrsonima coriacea. 
Scoparia dulcis. 
Picramn iaAntidMma. 
Acrocomia sclero- 



Mad apple - Solanum Melongena. 
Mafooto withe Entada scandrDS. 
Mahne, seaside Paritiuin tiliaceum. 
Mahoe, blue - Paritium elatum. 
Mahoe, gray - Paritium elatum, vkt. 

macrocarjiom. 
Mahogany tree Sn-ietania Mahogoni. 
Mahogany, has- Ratonia apetala. 



Comocladia integti- 

PicrBmniaAntidesma. 
Zea Mays. 
. L Ileum a n: 
Mammea a 
Hijipomane Manci- 



e Syrygium jambola- 



Majoe. bitter - 

MaramcesajKiti 
Mammeetree ■ 
Manchioneal 

apple. 
Mango - 

■ Mangrove, 

Mangrove, olivf 
Manjack - 
Mastic tree 



nella. 
' Mangifera indica. 
' Rhiiophora Mangle. 
-■Vvicennia nitida. 

A\icennia nitida. 
Cordis macropliylla. 
Bursera gummifera. 
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English 
Names. 



Botanical 
Nambs. 



Mast wood^ ]rel- Tobinia coriacea. 

low. 
Miflrnonettetree Lawsonia inennis. 
MiDc wood • Pseudolmedia spurea. 
Milk wort • Polygala paniciUata. 
Millet - • Panicum iDiliaceum. 
Misletoe - - Loranthus. 
Mountain dam* Simaruba amara. 

son. 
Mountainebonj Casparea porrecta. 
Mountain grape Guettarda longiflora. 
Mountain grape, Cocooloba tenuifolia. 

common. 
Mountaingrape, Cocooloba Plumieri. 

large leavea. 
Mountain plum Ximenia americana. 
Mountain pride Spathelia simplex. 
Mustard, bas- Smapis and Uleome. 

tard. 
Xaseberrytree- Sapota Achras. 
Naseberrj bully Siaerozylon Sapota. 

tree. 
Xephretic tree - Pitbecolobium un- 

guis-cati. 
Nettle, Spanish Bidens. 
Nettle tree, Sponia micrantha. 

Jamaica. 
Nicker - • Guilandina. 
Night shade - Solanum. 
No-eje-pea - Ciyanus indicus. 
Nutmeg - • Myristica moschata. 
Oak, Dominica Ilex siderozyloides. 
Oak, French - Budda Baceras. 
Oats, wild - Pharus kttfblius. 
Ochra - • Abelmoschus escu« 

lentus. 
Ochra, musk - Abelmoschus mos- 

chatus. 
Ochra, wild - Mabichra. 
Oil nut tree - Ricinus communis. 
Oil palm, Africa Elaeis guinensis. 
Oil plant - Sesamum orientale. 
Old maid - Vinca rosea. 
Old man's beard Tillandsia usneoides. 
Old woman's PicramniaAntidesma. 

bitter. 
Olive, wild. Bucida Bucceras, and 

capitata. 
Olive, wild, Bontia daphnoides. 

Barbadoes. 
Orange, sweet - Citrus amrantium. 
Orange, bitter- Citrus byaradia. 
Otaheite apple Jambosa malaccensis. 
Otaheite goose- Cicca disticha. 

berry. 
Otaheite ches- Inocarpus edulis. 

nut. 
Ox eye, creep- Wedelia camosa. 

ing. 
Ox eye, seaside Borrichia arborescens. 
20073. 



English 
Nambs. 



Botanical 
Nambs. 



Palmetto, royal Thrinaz parviflora 

and Sabal umbra- 
culifera. 
Thrinax argentea. 



Palmetto, diver 

leaved. 
Pameroon bark 
Papa 
Pam grass 

PaiTot weed • 
Parsley - 
Parsnip - 
Pea, Congo or 

dry. 
Pear, prickly - 
Pear, wild 
Pear, withe 
Pelican flower - 

Pepper, elder - 
Pepper, grass - 

Pepper, rod - 

Periwinkle 

Physic nut 

Physic nut, 
French. 

Physic nut, 
wild. 

Pigeon wood - 

Kmento - 

Rne apple 

Pindar • 

Pinguin - 

Pine, wild 

Plaintain 

Plaintain, bas- 
tard. 

Pockwood tree 

Poison berry - 

Pokeweed 

Pomegranate • 

Potato, seaside 

Prickly pole - 

Prickly withe - 

Prince wood - 

Prune tree 
Purple heart - 
Purslane 
Radish - 
Ramoon tree - 
Rattle wort 
Red withe 
Red wood 
Rice 
Ringworm 

shrub. 
Rod wood 
Rose, Jamaica 



MoschoxylonSwartzii. 
Carica Papaya. 
Panicum moUe. 
Cissampelos Pareira. 
Bocooma frutescens. 
Petroselinum sativum 
Pastinaca sativa. 
C%janus indicus. 

Opuntia tuna. 
Qethra tinifolia. 
Tancecium Jaroba. 
Aristolochia grandi- 

flora. 
Peperomia Entkea. 
Lepedium viigini- 

cum. 
Croton humilis. 
Vinca rosea. 
Jatropha curcas. 
Jatropba multifida. 

Euphorbia punica. 

DiphoHs salicifolia. 
Pimenta vulgaris. 
Ananassa sativa. 
Arachis hypogcea. 
Bromelia Pinguin. 
TWandsia. 
Musa paradisiaca. 
Heliconia. 

Gidacum officinale. 
Cestrum. 
Phytolacca. 
Punica granatum. 
Ipomcea Pes-caprse. 
Bactris Plumienana. 
Cereus triangularis. 
Cordia gerascanthoi- 

des. 
Prunus occidentalis. 
Copaifera officinalis. 
Portulaca oleracea. 
Raphanus sativus. 
Trophis, americana. 
Crotalaria. 

Combretum jacquini. 
Erythroxylon. 
Oryza sativa. 
Cassia alata. 

Lsetia and Eugenia. 
Blakea trinervis. 



I 



RoaeKpple - Jambosa ralgviH. 
Boaeiraoil • Amytia btliunifen. 
ROMmtiy vQd Crount CumtlUs. 
S«gc, buck • CordiA qrlindroata- 

Sag<i wild - Luitaoa. 
SaiDfibin - BomcMa arbom- 



• Hum crepitans. 
V llucida capit&ta. 

• Calophyllum Cakba. 
- SspoU AchrM. 

Echites. 
Panicum moUe. 
Pftnd&Diis. 

H elicteri a jun&icenais. 
Feoille* cordifolia. 
Cusia obo%-&tA. 
Mimou pudica. 
AristolocW odontia- 

IpomiEa tuberosa. 
Citrus dccumana. 
Nectandra leucantha. 
Nidularium Ko/atu. 
Guettarda arpjentea. 
Hufclandia pendula. 
Cecropia pettata. 
Chiococcn racemosa. 
Sapindus sapoDaria. 
Clethra tini folia. 
Hibijcut aabdarifia. 
Paspalum conjugaU. 
Aiiona m- 
Soknum 



Juiuks. 
Sanitbox trw - 
Saaden. yellow 
Santa Maria - 
SnpodiUa tree - 
Savaniia flower 
Kcotcb (c^aas - 
Screw pine 
Screwtree 
SegraMcd 
Seniu - 
Seaaitive plant 
Serpent withe - 

Seven year vine 
Shaddock 
Shingle wood - 
Sflkgrasa 



Siive 



wood 



Slog wood 
Snake wood - 
Snow berry 
Soap berry tree 
Soap wood 
Sorrel, Indian 
Sour graes 
Sour Bop 
Souihumber • 



Spanish plum - Spondiaa purpurea. 
Spikenard ■ Hyptia suaveolens. 
Spurge - - Euphorbia. 
Stave wood ■ Siioaniba amara. 
Star apple - Cb^sophjllon Cai- 

Star apple, wild Chrfsopbyllum olivi- 

Star ((Tttas - Rhyncbospora Vah- 

Ca^aia occidentalis. 
Luffa acutaagula. 
BruDcllia co'mocladi- 



Stinking wood 
Strainer vine - 
Sumach, West 

Indian. 
Sumach, 

Supple Jack - 
Surinam poison 
Sweet potatoe - 
Sweet sop 
Sweet wood, 
bUck. 



folia 
Rhus Met«pium. 



Paulhnia c 
Tcpbrosia toxicaria. 
Ipnmcea Batatas. 
Anona squamosa. 
Strjehnodaphne flori 
bun da. 



Sweet wood, 

loblolly. 
Sweet wood, 

long leai-ed. 
Sweet wood 

pepper. 
Sweet wood, 

Rio-gtande. 
Sweet wood, 

timber. 
Sweet wood, 

Tiunarind 

Tamarind, 

bastard. 

Tamarind, wild 



BlTTAMlCAL 

Oreodaphite Leucoxf^ 

Nectandra leucan(lia>i 

Nectandra tantfuioea. 

Oieodaphne Leuooxf ' 

Acrodiclidium jamiu* 

cense. 
Nectandta aanguiuc^ I 

Tamarindiu indica- 

Acacia jultbrisaiii. 



PitbccolobiuiD fiUd- 
folium. 
Tanaey, wild • Ambrosia attemiii- 

Jsnipha Maaibot. 
Caprarta biSorft. 



Tapioca - 
Tea, West 

Indian. 
Tears of St 

Peter. 
Thatch, PbI- 



Anthacanthna nuCTO 

phyRus. 
Tbrinax parvifloRk 



Thatch, silver - Thrinai aigentea. 
Thistle, vellow Argcmone mexicana. 
Thorn, wnite - Macro cnemuu jamai- 



Thom-apple - 
Tobacco - 
Tobacco, rivei^ 



Datura Stramonium. 
Nicotiana Tabocum. 

Pluchea odorata. 



Tomato berry - Lycoperaicum 



Toothwort - Plumbago 
Torch thistle - Cercus repandus. 
Torcbwood - Amvris balsamifen. 
Trefoil - - Strlosantbes procnm- 

Trumpet flower Solandrs, Bninsfeliia 
and Catalpa. 
Solan dra grandiflont. 



Trumpet flower, 
peach coloured, 
Trumpet reed - 
Trumpet tree - 
Turkey berry - 
Turkey blossom 
Turk's bead - 

Turtle grass 
Vanglo - 
Vanilla - 
Velvet bur 
Velvet leaf 



Arundo occidentalii. 
Cecropia peltata. 
iSolanum torvum. 
Tribiilus cristoides. 
Mclocactua comrau- 



. Thalassia testudinum. 
' Sesamum orientalc. 

- Vanilla planifolia. 

- Priva ecninata. 

■ Cissamiwlofl Pareira. 
• Verbena urticifolia. 

r Clematii. 

■ Anthurium and Phi- 

lodendroa. 
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English 
Names. 

Walnut, 

Jamaica. 
Walnut, 

Otaheite. 
Watercress 
Water lemon - 
Water lily 
Water plantain 

Water vine - 
Water withe - 
Waw waw - 
West Indian 

bark. 
White wood, 

cedar. 



Botanical 
Names. 

Picrodendron Jug- 

lans. 
Aleurites triloba. 

Nasturtium officinale. 
Passiflora laurifolia. 
Nymphse. 
Echinodorus cordi- 

folius. 
Doliocarpus Galinea. 
Vitis canbsa. 
Rijania pleioneura. 
Exostemma can- 

bseum. 
Tecoma Leuooxylou. 



English 
Names. 

Winter cherry 
Wire grass 
Worm grass - 
Worm wood, 

wild. 
Yaccatree 
Yam bean 
Yams, Indian 
Yams, ne^ - 
Yams, white - 
Yams, wild 

Yellow wood, 
prickly. 



Botanical 
Names. 

Physalis. 

Paspalum filifcnrme. 
Spigelia Anthehnia. 
Parthenium Hystero- 

phorus. 
Podocarpus coriacea. 
Dolichos tuberosa. 
Dioscorea trifida. 
Dioscorea alata. 
Dioscorea alata. 
Cissus sicycudes and 

Raiania pleioneura. 
Zantnoxylon dava 

Hercufis. 



i ? 



i\ 




1l 

1^ 
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APPENDIX III. 

Analysts by Dr. Lbwis Hoffmann, Island Chemist* 

July dlst, 1861. 
A sample of "Blue/' handed to me by Mark Laidman, £sq.> acting 
landinff surveyor^ was found to be an inferior kind of indigo, containing a 
great deal of cbalk. 

September drd, 1861. 
A sample, denominated '* Prussian blue/' from Wm. Bennett, Esq., landmg 
surveyor, was found to be a superior quality of Prussian blue, in accordance 
with its denomination. 



Analysis for thb Geological Survxt. 

Minerals sent to be analysed, either qualitatively or quantitatively, by 

L. Barrett, Esq., Island Geologist. 

A 1. 
Native Copper from the Parish of Portland, 

This copper contains silver ; the quantity of the substance at command was 
too small tor a (juantitative determination of the silver. Not any trace of 
gold could be discovered either by . the blow-pipe or by precipitating the 
solution of the copper by an excess of oxalic acid, rapid fUtration of the pre- 
cipitate and exposure to the sun of the filtrate. There is very little residue 
insoluble in nitro-hydrochloric acid. The acid solution, when supersaturated 
with ammonia, shows only a very few floccules of |)eroxide of iron, and yet 
the copper is magnetic, at all events when brought near an astatic magnetic 
needle. 

Quantitative determination of the residue insoluble in acid. 
3*223 grammes of the substance left = 0*()21 grammes of residue, which 
corresponds to = 0* 652 per cent. 

Determination of precipitate of ammonia from the solution of the copper, 
the precipitate consisting of oxide of iron, and a small quantity of silica. 

3*223 grammes substance, furnbhed = 0*012 grammes of the precipitate, 
corresponding to = 0*3/2 per cent. 

Composition in 100 parts : — 

Copper • . - . 98*976 

Silver - . - - ? 

Oxide of iron - - - 0*372 

Residue - - - - 0*652 



100*000 

A, 4«. 

Cuprite, or Sub-oxide of Copper, from the Parish of Portland. 

This ore contains metallic or native copper, mixed with an amalffam of 
copper, which latter is attacked but slowly by nitro-hydrochloric acid. No 
silver was detected in this, llie ore is covered by a crust of siliceous car- 
bonate of copper, which was removed as feur as pracitcable before the ore was 
subject to analysis. From this analysis it wiU be perceived that the ore is a 
variable mixture of native copper and cuprite. 

Determination of Native Copper — No. 1. 

2* 8405 grammes substance yielded = 0* 5075 grammes native copper, plus 

silica. 
2*8405 substance yielded = 0*0155 grammes silica. 
0*5075 minus 0*0155 = 0*492 grammes native copper. 



AHALTSES AVD ASSAT8. 



Compoeition in 100 parti i— 

Caprite ■ - - - 82-133 

Copper ... - l7-a21 

SilU .... 0-646 



As mentioned already, the native copper contained an amalgun, tlie 
Eaerctuy, however, v/aa not detenoined for want of material. 

Delermination of Native Copper— Mo. 2. 
1 - 94(5 gmnmxea aubstance fielded a residue of sand und silica =: 0* I 



Cuprite 


85-212 


Copper (+ mercUTy) 
Sand and aUica 


- 7-676 


. 7-U2 



Thia sample contained also a trace of iron. 

A3. 
Ore tuppottd to ht Grey Copper from the Paritk of Portland. 

Does not melt on coal before blow-pipe. Heated in a matrMS, gives oB 
tome water, but no soUd sublimate. Heated in a current of air, gives off 

sulphurous acid. After roastinp; and reduction with carbonate of soda and 
Ofuiide of potassium, small scales of copper were obtained. These dissolved 
in nittic acid. 'Vhe solution, supersaturated with ammonia, furnished but a 
rery faint precipitate of oiide of iron. The ore is covered with, and inter- 
sected by vety fine veins of siliceous carbonate of copper ; its powder there- 
fore efferveseea with concentrated hydrochloric acid ; on boilinp, Bocie hydro- 
sulphuric acid is evolved. The powder does not become heateu when brought 
in contact with concentrated hydrochloric acid. The solution of the ore in 
nitro- hydrochloric ndd contains but a trace of iron. Not a trace of silver, 
utimony, or bismuth could be detected. It contains only sulphur and 
copper, and is therefore pure copper-glance or ntreoua copper. Its composition 
iaiQO parte ia therefore 

Copper - - - - 79-8 

Sulphur .... 20-2 

100- 
Its formula therefore ; Cui S. 



Purple Copper, or Peacock Ore from the Parish of Portland. 
Thia ore ia readily disttnguiahed from all other ores of copper, and retjuires 
no particular test for it« recognition. 

Determination of Copper. 

1-7208 grammes of the ore yielded = 1-4157 grammes oxide of copper 
with iumina, which latter was derived from the potash used for pre- 
cipitation, and was found to amount to = 0-0692 grammes. 

r-1157 minua 0-0692= I' 3165 grammfis oiide of copper, corresponding 
to =78 -25 per cent, oiide, or= 62-60 percent, metallic copper. 

1-7208 grammes ore yielded = 0-3062 gMunmes of oxide of iroa:= 17-79 
J er cent, oxide, or = 1 2 ■ 45 per cent, metallic iron. 
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1*7208 grammes of the ore left = 0*04 grammes of residue insoluble in 
acid = 2* 32 per cent. We have therefore : 
Composition in 100 parts : — 

Copper .... 62-50 

Iron- .... 12*45 

Sulphur - - - - 22*73 

Residue .... 2*32 



100*00 



By eliminating this 2*32 per cent, of residue, which are not a constituent of 
the ore, we obtain : 

Composition in 100 parts : — 

Copper .... 63*98 

Iron 1275 

Sulphur - - - - 23*27 

100*00 



The formula : 2 Cut S + Fe S requires the following composition in 100 

parts: — 

Copper .... 62-50 

Iron- .... 13-80 

Sulphur . - - - 23-70 

10000 

with which the analysis agrees very well, """""" 

A 5. 

Apparent mixture of Purple Copper and of Grey Copper from the Parieh of 

Portkma. 

With concentrated hydrochloric acid, the powder of this ore becomes heated, 
and a considoable quantity of copper is dissolved, a fkct which has been of 

Seat importance in the attempt to construct a formula from the analysis of 
e ore. On ad^tion of the acid a very small quantity of carbonic acid was 
evolved. On boiling the powder with the acid, some hydroeulphurio acid was 
liberated. Heated in a matrass it parted with a small quantity of water, but 
no sublimate was formed. It was found to contain copper, iron, and sulphur, 
but not a trace of silver, antimony, or bismuth. 

Determination qf Copper, 

1*9513 mmmes of the ore yielded = 1*5967 grammes oxide of copper, 

plus alumina from the potash. The deteimination of alumina gave 

= 0*047 grammes. 1*5967^0*047=1*55 grammes oxide of copper 

= 79*43 per cent, of oxide, or = 63*42 per cent, metallic copper. 

1*9513 fframmes of ^e ore yielded = 0*1962 grammes of oxide of iron 

= 10*06 per cent, oxide, or = 7*04 per cent, metallic iron. 
1 * 951 3 grammes ore left = 0*208 grammes residue insoluble in add (gan- 
gue) = 10'66 per cent. Hence the composition of the ore in 101 
parts: — 

Copper - - - - 63*42 

Iroiv- - - ;- - 7*04 

Sulphur - - - - 18-88 

Gangue (residue) - - - 10*66 

100-00 



After eliminating the 10* 66 per cent, of gangue, we obtain for the pure ore 
the following composition in 100 parts : — 

Cipper - - - -70-99 

Iron ... - - 7*88 

Sulphur - - - .21*13 

100-00 



Xatt ANALTBE6 AHt> ABBkXB. ~ 

From this eompoBition however no occeptable fofmuk cotild he cdcutBtrd. 
a difficulty which is at once overcome bj assununi; that two equivalenta of 
copper are combined with one Equivalent of oxygen to form cuprite. Tim 
usumntion, which is demanded hj the relative vuue of the coefficients of the 
equivalents of the different constituents, which are 18 ; 2 : 10 for copper, iron, 
and Bulphur, is fully justified bj the fact noted, that the powder of the ore 
becomes heated wita concentrated hydrochloric acid, which is at the same 
time charged with copuer. Granted, therefore, that the ore contains one 
equivalent of cuprite (Cu, O), the following; formula represents ^thfully the 
results of the analysis : — 

4 Cu, S + 2 (2 Cu, S + Fe S) + Cu, O. 
That is to say, it is a compound ore, consisting of foiu- equivalents of copptr 
glance, two equivalents of purple copper, and one equivalent of cuprite. 
According to this formula, tlie composition of the ore in 100 parts, is : 
Copper .... 71-80 

Iron 7-07 

Sulphur ... 20-14\ „,.,, 
Oxygen - - - 1-01/ "" '^ 

lOO'OO 

THvich agrees very well with the results of the analysis. Thia ore is thenfon 
a new epeoieg of copper ore, not described in manutda oi minenlogy, 

A 6. 
Copper Pyrites JTOiH the Paritk of Portland. 
The powdered ore does not become heated with concentrated hydrochloric 
acid. On boiltnft with the acid it does not evolve any gaseous body. The 
add dissolves a little cojipcr and iron. If the ore, thus trented, be well 
washed with water, and then again boiled with hydrochloric acid, the add 
does not dissolve any copper, but only iron. The ore does not contain any 
silver, nor any substance insoluble in acid, 

IMentination of Cipper, ifCt 

7'6816 fframmes of the ore were treated with nitro-hydrochloric acid. 
The residue of sulphur waa dissolved in caustic potMsa by boiliofi, and tiie 
alkaline solution 'IowIt poured into a mixture of hvdroohloric add and 
chlorate of potassa. itis process was repeated irith tne predpitate of aul- 
j^ni obtained. The solutions were then mixed and filtered, and finally, by 
tddition of wato* brought to occupy the exact volume of 500 cable centi- 
ntetzes. Of these one nundred cub. cent, were employed for analysia, oor- 
mponding to : —g— = l'S163 grammes of the ore. 

1'5163 grammes of the ore yielded :=0' 74 gnumnea of oxide of copper 
with alumina; the latter waa found to weigh=0'OS77 grammes; 
therefore we have =074— U*0677 = 0-6823 grammsa of oxide of 
copper. =45'0 per cent, oxide, or=35'93 per cent, of metallio 
copper. 
1'5163 grammes of the ore gave^O'6987 grammes of oxide of iron, 
which corresponds to^46'08 per cent, of oxide, or^32'26 per cent. 
of metallic iron. Hence we have the composition, in 100 parts:— 
Copper - • - - 35-93 

Iron 32-26 

Sulphur .... 31't)l 



rhis does not agree with the usual formula of copper pyrites, which i 
Cui S + Fci ^b but agrees exceedingly well with the foUowing ;— 
2 Cu, S + Fe, S, + 2 Fe S. 
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This latter fonnula seems also to be justified by the fkct mentioned that 
hydrochloric acid on boiling dissolves principally iron from the ore. The 
formula just given corresponds to the following theoretical composition in 
100 purts :— 

Copper • • . • 36*15 

lion 31-93 

Sulphur - - - •31*92 

10000 



This pyrites must therefore be considered a new species. 



B. 1. 

Mineral, supposed to contain Sulphuret of Bismuth^ from Portland. 

The solution of this ore gave^ with ammonia, a precipitate of oxide of iron, 
while the supernatant liquid was blue. The ammoniacal liouid Yielded a white 
precipitate with carbonate of anunonia, which consisted of caroonate of lime. 
The powdered ore with hydrochloric acid evolved much carbonic acid and 
some nydro-sulphuric acid. Tlie solution of the ore in nitro-hydrochloric acid 
did not contain any bismuth or antimony. There was not a trace of silver in 
the ore. It is copper-glance mixed with iron pyrites. 



D.l. 

Gives o£P veij little water when ignited. Gives no sulphur reaction on 
silver after fusion with carbonate or soda. The powder does not become 
heated with concentrated hydrochloric acid, nor does it gelatinisse. It gelati- 
nizes with the acid after fusion with soda. The acid solution contains oxide 
of iron, silicic add, alumina, lime, and a trace of copper. 



D.2. 

Contains carbonate of copper with carbonate of lime; the carbonate of 
copper being evidently formed by recent infiltration or decomposition of 
copper pyrites. 



D.3. 

Unknown Mineral of Pink Colour from the Parish of Portland. 

It is very brittle, crystalline, of pink colour, does not melt on platina foil 
before blow pipe. Gives off water when heated in matrass, the water having a 
faint alkaline reaction. The powdered mineral is decomposed by concentrated 
hydrochloric acid under evolution of heat. Both the ignited and not ignited 
mineral gelatinizes with the acid. In small fragments it melts before the blow 
pipe. With soda it melts under eff^escence; the solution of the melted mass 
in nitric acid does not contain any metal, but contains silica^ iJumina, and 
lime. There was no baryta, strontia, or lithia. There was a trace of soda. 
These data are sufficient to refer it to the class of zeolites. 

Determination of Water, Alumina, Lime, Silica, 

1*1675 grammes of the mineral (not dried) lost by ignition = 0*1385 
grammes of water =11* 863 per cent. 

1 •1675 grammes mineral yielded = 0* 6342 grammes silicic acid = 54 ' 32 
per cent. ; 1 * 1675 grammes of the minercd yielded = 0*5043 grammes 
of alumina, plus carbonate of lime ; after extracting the carbonate of 
Ume by acetic acid there remained = 0*2763 grammes of alumina 
= 23*67 per cent. There was therefore = 0*5043— 0*2763 = 0*228 
grammes carbonate of lime, equivalent to = 0*1277 grammes caustic 
lime = 10* 94 per cent. We have therefore : 
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Coinpoiition br analjm i 

Alununn . . • . 



- 23-67 

- lO'W 
-™ - - ■ «-32 
W»l« .... ut(6 

Thia leftdi to the fi»inul& : 

3 Ca O, 2 Si 0. + 3 Al, O, 2 Si O, -f 9 H i \rhkh ia the fonnnb of ttu L 

mineral known under the name of Caporoiamte, beioK fouaii witii caletle 1 

ID the g^bbro Toaao of Monte de C&p<vciaao in Tuaconv. It is sometiDua I 

acoompfuiicd by native copper {vide Oaca'i System of Minenlogy, Part IL, \ 

p. 334). 

The theoretical composition of this mineral in 100 part* ia u follows ;- 

Aluminjt - - - .22-60 

lime .... 12;(0 

Sibca .... 5a-20 

Water .... n-90 

lOO'OO 

This mineml may be conaitlered as decompoaeil Lamuntite. 

An aiialysia of Lamontite from the neighbotirhood of Dresden, by Genckfl, 

fnve the following results, after dryins the powdered miaeral at a temperature 

Alumina ... 

Sihca 

Soda and oxide of iron 



Pyrolusil Jroni the Parish of PortlaitJ. 

The solution of this mineral in hydrochloric acid contained a trace of copper, 
some araenie, some lime, and iron, but no magnesia, strontia, or l)aiyta. 

Detemdnation of the pwe Peroxide of ilanganese contained in the Mineral. 
3-06 grammes substance vere brought, together with an excess of crystal- 
Used oxalic acid.and some sulphuric acid in an apparatus expressly coustructed 
for the purpose. The cBrboitic acid, which resulted and escaped, amounted to 
= 2'74 grammes, corresponding to = 88 '89 per cent, of pyroluait. The 
insoluble residue iji the apparatus amounted to=:0-205 ip-ammesfsC'rU pet 
cent. From this nc have tbe composition in UW parta = 

Pnoluait .... lAB'tiS ■ 
Water, lime, iron, ooppen uaenia - 4-41 
Insoluble residue - • . 6 '70 

100-00 

In commerce this would be taken aa an article of the second quali^, tbe 
first quality of German pyroluait contwning from 93 to 97 per cent, of pure 
pyrolusit. 

Quorf t Fnn vitlh Iron Ft/riles, and some Ore twpposed to be Bisvmth Ore. 

The solution Irota about a pound of this mass in nitro-bydrochloric acid 
(£d not contdn any gold, or silver, or bismuth, but only a trace of copper, 
much iron, and lime. What was taken for bismuth is undoubtedly a inmuM 
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quantity of copper glance, intenpened with iron p^tes. The mineral evolves 
a great deal of carbonic acid and hydroeulphuric acid when treated with hvdro- 
chloric acid, and part of it becomes gelatinous. It is not at aU improbable 
that the iron pyntes contained in this mineral has not the usual formula of 
iron pyrites^ but rather the one which forms the complementary part of the 
coppw pyrites described above^ namely — Fcs S, + 2 Fe S ; on account of the 
hu^e quantity of hydrosulphuric acid liberated by hydrochloric acid. 



Porphyry Jrom the Parish of Portland. — {Brighton,) 

With hydrochloric acid it gave a violent effervescence of carbonic acid. 
From the solution some gelatinous silicic acid separated in a few hours. The 
acid solution contained copper, oiide of iron, alumina, much lime, no magnesia, 
and some fluoric acid. The porphyry therefore contained limestone, some 
copper ore, and some fluor spar. 

Mineralfrom John's Hatt. — Parish of Portland, 

Decrepitates in matrass. Insoluble in add, only a small quantity, of copper 
being dissolved. When the powder is fused with carbonate of soaa» the mass 

Produces a strong sulphur r^iction on silver, and on dissolving the mass in 
ydrochloric acid the solution is found to contain much bM^ta. 
The ore is therefore heavy spar, among which a small quantity of siliceous 
carbonate of copper is interspersed. Besides copper, baiyta, and silicic add, 
it contained a small quantity of iron. 

Arragonitefrom the Parish of Portland. 

Dissolves in nitric add under effervescence. The solution contains much 
lime, a trace of chlorine, a trace of iron, but no sulphuric add, baryta» ' or 
strontia. 

Deposit from Hot Spring, Guava River. — Portland, 

Dilute nitric add dissolves the greater part with effervescence, leaving 
brownish flocculent residue which contains pyrolusit. The acid solution con- 
tains a great deal of lime, a trace of iron, no chlorine, but some sulphuric acid. 
There is not any magnesia, nor baiyta, or strontia in the solution. This 
deposit forms two distinct layers of a white crystalline mineral (airagonite) 
between which there is a black seam of pyrolusit, intimately mixed with some 
of the arragonite. The black part gave off much chlorine with hydrochloric 
add. 

Mineral, supposed to be decomposed Felspar, from Portland, 

It is of the colour of white clay, presents a conchoidal fracture. Is not 
fusible before blow-pipe; is rough to the touch. Its hardness is about 6*5 ; 
it does not decrepitate when heated in matrass, but parts with some water of 
alkaline reaction from ammonia, besides a very white faint sublimate, probably 
sal-ammoniac, or a tra^e of chloride of sodium. Heated with cobalt solution 
it turns deep blue, almost black. It is partly decomposed by boiling oil of 
vitriol, the greater part remidning unaltered. After fusing with soda, and 
dissolving the mass in acid, the solution is found to contain silica and alumina. 
It has therefore the properties of a felspar slightly decomposed, and occupying 
a position intermediate between felspar and kaolin. 

Qualitative Analysis of the Mineral Water from Bath, St. Thomas-ye-East.^^ 

Sent by Dr. Sibley, 

The water is colourless, limpid, has no taste or smell distinguishing it from 
pure well water. A bottle of the water, to which three grains of acetate of 
kad had been added, immediately after filling the bottle showed that the water 
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did not contain tinr appreciable amount of hydro-aulnbiiric Rcid. When iki i 
wucr it enpaalUa to oae-tliird of its bulk, no insoluble denosit is formed,' I 
■Menoe of filiu (which Dr. I'vimer i» aaii to have detected), and of | 
Mita of time ftDd magneaia. The wt,ta contains si^huric » 
bydiodilcrio Mtd, lime, and codai no iron could be detected. There is i 



Dttenunatiim of Spec^ Gravitg. 

50 eotric centimetMS of the water weighed = 50' 0125 grunnie* at 24' 75° 
CCDlifcnde; hence sp«i:i&c gn.vitj= I'OOfSa, showing that the water 
i) in DOthipg different from a veiy pure well water, bo that its remsrk- 
mble ther»peatic effecti seem to be solel; due to Ita temperature, and not 
to the minetal inffredieRts which it contiuns in solution. 
A qnantitatin analysts of tlm water is in progress. ( lliie note below,] 

Nole referring to Ike Balh Water, 

Id order to have Rome idea of the amount of Bohd mattfr contained in the 
Bath water, a honied determination was made, which, thouf^h not absolutely 
c«nect, must approach truth near enough to be useful. 

300 cubic ccntimeiTes of the water at 25^ centigrade were e%-aporBted to 
djTneea. The reddae weighed = 0- 1375. This residoe was now iguiied, 
after which it weighed = 0' 1245 grammes, having lost = 0'OIJ (trainiiiea 
f^^nic matter, containing some nitrogen. According totfae«e data an imperial 
gallon of water contains ^'1 grains of inorganic matter, and 3'(M graiDS 
organic matter, and thereifore = 32-|4 grains of solid substance. This »-at«r, 
1hcTefoi«, cannot be considered as being a mineral water, as the minority of 
ordinai7 well waters contain ai much and more of mineral substances. 

MiH/rals sml by J. G. Sairkins, E\ij., Island dologisl. — Hineral tupposfd to 
Cvirifain Anhydrite. 
Effervesces with nitric aciil. 'Hie acid solution contains lime, a trace of 
tolphnric acid, not taj nliok, but some magnena and oxide of iron. When 
fiuM wHh Boda it gave only a fvnt reaction of mlphnr on silver foil. ^lat 
part of the mincxal which is msoloble is acid appears to be hornblende. 

Water Determinatdon. — I'OISS grsminea of the naneral lost bj ignition 

0*0036 pammo = 0-33 per cent 
Determination of Residue. — 1*0432 grammes substance le(t^0'909S 
gnunmcs resdue =87*18 percent.; hence oompontion in 100 parts. — 
Hornblende (prrozene7) - - 87*18 



BitKmnoiu Skak. 

^ ! matter, 2017 gta; 
ignition := 0*0*24 grammes organic matter^ 1*19 per cent, 
probable that this shale was formed b; coral mud. Some specimens of coral 
mud rock ^m Florida I found to contain 1 ' 47 per cent, of organic matter. 

Mineral.— No. 79. 
Effervesces with acid, and leaves a sandy residue. The acid solution con- 
tains lime and some iron, but no barjrta or strontia, nor magnesia, no sulphuric 
acid, and no chlorine. It is marble. 

Mineral supposed to contain Tellurium, 

This did not give any sublimate when heated in a matrass. It did not 
ndergo any change before the blow pipe. When fused with aoda, it yielded 



i 
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tt dark bottle-ppreen bead, but not any metallio globules. The solution of this 
mineral in nitro-hjdroohloric add gives all the reactions <^ iron. It is 
consequently specular iron (taking into account its physical characters). 

Heavy Spar 8uppa$ed to be MetalUferoui, 

With soda before blow-pipe, no metal could be obtained in a reduced state. 
The fused mass, dissolved in acid, furnished a solution free from any metal. 
The residue, insoluble in acid, was again fused with soda without yielding any 
reducible metal. The fused mass was again decomposed and boiled \iith 
nitric acid, with the same result as before. The mineral was, therefore, pretty 
pure heavy spar. 

Deposit of Sulphur Spring, — White River. 

This efiPervesces violently with acids. The acid solution is coloured by 
organic matter, and contains a great deal of lime. There is no arsenic. The 
insoluble residue consists of sulphur, finely divided, of sand and gravel. 

Silicate. — No, 1. 

Shows on one side a polished striated surface ; heated in a matrass it yields 
a little water. Neither in its natural condition nor after ignition does it gela- 
tinize with concentrated hydrochloric acid. After fusing with soda, it gelatinizes 
with the acid. It does not contain any sulphuric acid or any sulphiur. Hydro- 
chloric acid dissolves oxide of iron, alumina, and lime. The solution of the 
fused miner^ (fused with soda) in hydrochloric acid, contains silicic acid, 
oxide of iron, alumina, lime, and a trace only of magnesia, but no baryta or 
strontia. 

Silicate, — Ko, 2. 

This has the appearance of flint ; heated in a matrass it yields a little water, 
and decrepitates. By digesting the flne powder with hydrochloric acid, the 
add dissolves iron, alumina, a trace of lime, and a trace of magnesia. The 
mineral, when fused with soda, did not gelatinize with hydrochloric add. The 
add dissolves silica, alumina, little iron, a moderate quantity of lime, and a 
trace only of magnesia. This silicate is allied to the preceding, but contains 
evidently less lime. 

Mineral, — No, 72. 

Dark bottle-green colour. In thin scales, translucent. Fracture conchoidal, 
lamellar. Has the appearance of occurring in nodules. It is very brittle. 
Effervesces with hydrochloric add, and dissolves partially. The acid solution 
contained a good deal of iron and magnesia, some silidc add, and alumina, 
and only a trace of lime. It is possibly altered serpentine. 

Cobalt Bloom (Erythrine), 

A piece of rock, very superfidally covered with peach-blossom coloured 
coating. Some of this coating, scraped o£P and fused with borax, g^ve the 
characteristic blue borax-cobalt glass. 

Bat Manure from Cave in St, David's, 

2*71 grammes substance, lost by drying = 0*42 grammes water = 15 * 5 

per cent. 
2' /I grammes substance, after drying, lost by ignition = 0'6D grammes 

= 22*25 per cent, organic matter. 
2*71 grammes, after ignition and treatment with hydrochloric add, left 

= 0*333 grammes insoluble reddue =12*25 per cent. 
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TU« ttcid *o)<)lioii funtuhed 

tit the phosphoric ftdd in tfae ^ , 

1o the acid coliition b«foie precipitation of the pboaphftU of lime ; beoce ^is 
excess of two per cent, over the hundred obt&ined bv ana]jsja ; 10 granunea ofJ 
the iubsl&Dce were boiled donm with a strong solution of potasM, and the 
residue i^ited. The untnonia developed to this manner wu received m 
20 cubic ceDtimtties of a standard solution of crystallised oialic acid, esdi 
20 cubic eentiraetrw of which required = 19' 9 cnbic centimetre of the atondard 
folution of potassa. After the operation the 30 culnc centimetres of ozaL'c 
tcid Tc^uirea but 10'-4 cubic centimetres of potash solution for neutraliiatioa. 

The acid therefore absorbed = 9'5 thooMndthi of an equivalent of '- 

coifwpon(Cng to=3-25 percent. The result ofanalviis: — 

Ammonia 3-25 

OrgEnic matter . . , . . 22' 25 

► Phosphate of lime, representing' the whole of the 
phosphoric acid - - - - - ^J'TS 
Water 15-60 
Iniolublu MJidue (sand, &c.) - ■ . . I3'23 
Wh 



102-00 



APPENDIX IV. 

A Bill to reduce the Ncmbbb of Pakibbbs. 
Wrkrkas wrae of Ute parishes in thia island, as now tsit^Jig, tie ir 



gmiHer, b^ in extent and population, than the other parisbes, sod lh« 
tqualisatioD of the (ererkl parishes in extent and papulation, and thdr 
reduction in number, vrill tend to a better and more economical administt^ 

lion in the departments of justice, pcilicc, and revenue ; And whereas it Is 
expedient to alter the law regarding the circuits of the judges of the auprenie 
court in connection with such reduction in the number of parishes : It is 
enacted by the Governor of Jamaica, with the advice and consent of the 
Legislative Council thereof, as follows : 

First. — Thia island shal! consist of fourteen parishes, and no more ; and the 
several pariahea shall be constituted as follows : 

County ofMiddleux. 

1. The parishes of Saint Catherine, Saint Dorothy, and Saint John, forming 
the present precinct of Saint Catherine, and the parish of Saint 
Thomas in the Vale, shall constitute one parish, tinder the name of the 
parish of Saint Catherine, and the town of Saint Jago de la Vega 
shall be the pariah town thereof. 

S. The parishes of Saint Mary and Metcalfe shall constitute one parish, 
unucr the name of the parish of Saint Mary, and the town of I'ort 
Maria shall be the pariah town thereof. 

3. The parishes of Clarendon and Vere shall constitute one parish, under 

the name of the piirish of Ciarendnn. and a place to be fiied by the 
Governor, iieor to Lirae-Saviinnn, ahai! be head station thereof, 

4. The parish of Sunt Ann shall constitute one parith, and the town of 

Saint Ann's Boy shall be the pariah town thereof. 

5. The parish of Manchester shall constitute one parish, aod Mondeville 

shall be the parish town thereof. 

The Ctmnli/ of Surry. 
1, The parish of Kingston shall include the city and parish of Kingston, 
ana the following portions of the parish of Saint Andrew, namely. 
Smith's Village, Hannah's Town, Fletcher's Town, the land on each 
aide of the Shpe Pen road to Torrington bridge, between the admiral's 
pen gully, on the one side, and the racecourse on the other; the race- 
course, Allman's Town, and the lands south of the south gate of the 
camp, and to the westward of the road leading from thence to Lisle's 



APPENDIX IV. 303 

ohapely more particularly appearing in the plat or diagram of the 
said parish, recorded with this law, together with the town of Port 
Rpyal and the tract called the Ptdisades, in the pariah of Port Kojtl, 
witnin a line to be marked out on the ground, as shown in the said 

£lan or diagram, shall constitute the pansh of Kingston, and the 
ead station thereof shall be in the city Kingston. 

2. The remaining portions of the parishes of Saint Andrew and Port Royal 
shall constitute one parish, under the name of the parish of Samt 
Andrew, and Half-way Tree shall be the head station thereof; but it 
shall be lawfid for tno municipal and parochial road boards of the 
parish to meet either there or in the city of Kingston. 

2. The parish of St. Thomas-in-the-£ast, ezdusiye of tke Manchioneal 
district, and the parish of Saint Dayi(^ shall constitute one parish, 
under the name of the parish of Saint Thomas, and the town of 
Morant Bay shall be the parish town thereof. 

4. The parishes of Portland and Saint George, with the Manchioneal 
distnct of the parish of Saint Thomas-in-the-East, extending south to 
Hector's riyer, and a straight line drawn between the source of that 
riyer and the nearest source of the Rio Grande, shall constitute one 
parish, under the name of the parish of Portland, and the town of 
Port Antonio shall be the parish town thereof. 

Tie C<nmty of Cornwall. 

1. The parish of Trelawny shall constitute one parish, and the town of Fal- 

mouth shall be the parish town thereof. 

2. The parish of Saint James shall constitute one parish, and the town of 

Mont^o Bay shall be the parish town thereof. 

3. The pansh of Hanoyer shall constitute one parish, and the town of 

Lucea shall be the parish town thereof. 

4. The parish of Westmoreland shall constitute one parish, and the town of 

Sayanna-la-Mar shall be the parish town thereof; 

5. llie parish of Saint Elizabeth shall constitute one parish, and the town 

of Black Riyer shall be the parish town thereof. 

Second. — ^There shall be in each of the parishes constituted by this law no 
more than one municipal board, one board of parochial road commissioners, 
one clerk to these two boards, and one custos : and the jurisdictions of these 
boards and officers respectiyely shall extend oyer the whole parish as consti- 
tuted by this law. 

Thira — The board of parochial road commissioners may aubdiyide itself into 
local committees, and may fix the places where the local committees shall 
meet: Eyery such conunittee shall report its proceedings to the board of 
parochial road commissioners, and shall be subject to the superyision and 
control of the board. 

Fourth.— Where two or more of the formerhr existing jNoishes shall haye 
been consolidated into one parish, as constituted under &is law, aJl the mem« 
bers of the municipal boards, and all the parochial road commissioners of the 
former parishes so consolidated, shall form respectiyely the municipal and 
parochial road board of the parish constituted under this law; and all the 
members of the municipal boards, and all the parochial road commissioners of 
the formerly existing parishes of Saint Andrew and Port Royal, shall be 
members respectiyely or the municipal and parochial road boards of the parish 
of Saint Andrew, as constituted under this law; and the munidoal board of 
the city of Kingston shall be the municipal board of the whole parish of 
Kingston, as constituted under this law. 

Fifth. — ^The Goyemor may appoint any one of the chairman of the municipal 
boards, and parochial road boards, of any formerljf existing parishes consoli- 
dated by this law, to be the chairman of the mumcipal board and parochial 
road board of the parish constituted by this law; and the Goyemor may 
appoint any two of the churchwardens of any formerly existing parishes con- 
solidated by this law, to be the churchwardens of the parish constituted by 
this law ; and upon such appointment, the powers and duties of the other 
persons who were churchwardens of the said preyiously existing parishes 
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shall ceue snil detcnnine i and the two new!; appointed churchwardem abail ^ 
have and ejcereisc the powers and duties, aa well corporate as other, of chun^ 
wardens over the whole newly constituted jiamh ; and all the real and po- 
sonal propertv of the aud preriously eiistinj; pariahe; shall vest in the church- 
wardens of tne neidy constituted parish, who aball be a hody corporate, by 
the name of "The Churchwardens of the Pariah of" (using the name of the 
newly constituted pariah). The Governor shall be empowered, at his pleuiue, 
to remove any of tne persons named as churchwardens of any parish appointed 
under this law, or " The Law No. 3 of 1866," and from time to time to 
appoint others in their places, and to make fresh appointments i 

TaCORCV. 

Sixtn. — The Governor may select any one of the cualodes of any formerly I 
exlatinK parishes coosolidatea by this law to be the custoi of the parish con- J 
stituted under this law, with jiirisdictiim over the whole area of the enlarged ' 
parish; and it shall be lawful for the Governor to appoint, by commission, 
such custns to he the custos over such newly-constituted jiarish, and to include 
in his commission all or any of the justices of the peace for the several fortnerir 
existing parishes ; and no stamp duty shall be required in respect of any sucti 
costos or justices ; and it shall he lawful for the Governor to give, 1^ such ' 
oommisaion, to the said eustoi and justices, jurisdiction over the whole of the i 
parish constituted under this law. | 

Seventh. — Every custos and justice of the peace to be hereafter appointed ' 
shall he appointed with jurisdiction over a pari^ constituted hy this law. 

Eighth. ^The clerks of the wace of the previously existing parishes consoli- 
dated by this law shall continue to perform their duties as heretofore, and 
shall conduct the prosecutions of offences charged to have been committed in 
their sajd previously existing parishes respectively, before the circuit courts as 
fixed by tnis law, the respective mifistntes' clerks of the siud previously 
existing parishes shall, within their former Jurisdiction, continue to exercise 
the same powers and perform the like duties as they respectively exercised and 
performed befiTC the coming into operation of this law. 

Ninth. — Nothing in this law contained shall prevent the courts of petty 
sessions being held at the several places where tney are now held ; ana the 
magistrates' clerks, or clerks of the peace in their capacity of magistrates' 
clerks, shall themselves or by their deputies, attend tboae courts as here- 
tofOR. 

Tenth .^Whenever a vacancy in the oSm of clerk of the peace « in the 
office of magistrates' clerk ahall occur in any one of the fbrmerij existing 
pariihes consolidated hy this law, or in any portion of an^ such pwiib, the 
clerk of the peace and the masittntea' clerk of the remaininfr or a4j<>*i>iiV 
portion of the consolidated pariiD shall be clerk of the peace and magistntea 
derk respectively of the whole of the consolidated parian. 

Eleventh. — The persona appointed to take affioarita in the Supienu and 
circuit courts, and the masters extaK>rdinary of the Court* of ChanoeiT, ftnr 
mnj parish or part of a parish united by thia law with another, ehaH, ttom the 
coming into operation ta this law, ezerciie their authori^ witW the enlaigad 
parish as constituted under this law, 

Twelfth.^The exhibit list of jurors shall, as aoon as possible after the pan- 
ing of this law, for the present rear, and befbre the twentieth day of Pebmaiy 
in each succee^ng year, be maae up from the persons competent to- serve in 
the whole area of the parishes constituted under this law, and be fomished to 
the provost marshal-general ; and from the names of the persons so returned 
to him the provost marshal -general shall make up the panels of jurors for the 
tiarisbes constituted under this law respectively, to sen-e for the ensuing and 
following years, to commence on the twentieth day of May. 
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Thirteenth.— The several circuit courts to be held by the judges of the 
Supreme court, after the coming into operation of Ibis law, shall be held in 
the following manner at the parish towns or head stations of the several 
parishes, excepting for the parish of Saint Andrew, for which the circuit court 
shall be held at Kingston. There shall be three circuits ; the home circuit, 
to be held by the Chief Justice as heretofore, and the eastern and western 
circuits, to be each held by one of the assistant judges of the said courts : 
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T%e Home Circuit. 

1. For Saint Catherine, on the fourth Monday in June, October, and 

February, and to sit for two weeks each time, if necessary. 

2. For Kingston and Saint Andrew, to be held at Kingston on the eighth 

Monday after the rising of the Supreme Couit, for the courts to be neld 
after Februair and June terms, and for the court after October term, 
on the first Monday in January^ and to sit three weeks each time, if 
necessary. 

Eastern Circuit. 

The eastern circuit shall commence at Saint Thomas on the first Thursday 
after the rising of the Supreme Court, in the months of Jxme, October, 
and February, and shall be held in succession at Portland, Saint Maiy, 
Saint Ann, and Clarendon, commencing at each of these parishes on such 
day as shall have been notified for tiiat purpose in the ** Jamaica Gazette 
by Authority;'' and it shall be the du^ of the assistant judge of the 
Supreme Court about to proceed upon tJus circuit, to make suc^ notifi- 
cation not less than three weeks before the rising of the Supreme Court. 

Western Circuit, 

The western circuit shall commence at Manchester on the first Wednesday 
after the rising of the Supreme Court, in the months of June, October, 
and Februaiy, and shall be held in succession at Saint EUzabeth, West- 
moreland, Hanover, Saint James, and Trelawny, commencing at each of 
these parishes on such day as shall have been notified for that purpose in 
the '^ Jamaica Gazette by Authority;" and it shall be the duty of the 
assistant judge of the Supreme Court about to proceed upon this circuit, 
to make such notification not less than three weeks before the rising of 
the Supreme Court. 

And the jurisdiction of the judges on circuit is hereby extended to the whole 
area of the parish, as constitute by this law, in whicn their court of circuit 
shall sit. 

Fourteenth. — ^The Governor shall determine to which of the prisons of this 
island, other than the general penitentiaiy, criminals sentenced at such respec- 
tive circuit courts, or at the petty sessions of the parishes as constituted by 
this law, shall be conmiitted. 

Fifteenth. — ^The Governor shall be empowered, if he think fit, at any time 
to appoint more than one coroner to any parish, and to prescribe the district 
in which the jurisdiction of each such coroner shall extena. 

Sixteenth. — ^The collectors of dues of the several parishes of this island, as 
existing before the passing of this law, shall continue to collect and receive, 
under uie powers of the several acts and laws of this island, within the limits 
of the parishes to which they were appointed, the several taxes and duties^ 
until otherwise provided for by law. 

Seventeenth. — All process and proceedings pending in the now existing 
circuit and other courts shall be aealt with and determined in the courts of 
the several parishes respectively constituted under this law, in like manner as 
they would nave been had such process or proceedings been commenced after 
the coming into operation hereof; and all persons bound by recognizance to 
give their attendance at the said circuit courts shall be required to attend at 
the respective courts hereby appointed to be held in lieu thereof, and the 
respective clerks of the peace shall give notice thereof accordingly. 

Eighteenth.— This law shall come into operation on the first day of May of 
the year one thousand eight hundred and sixty-seven. 
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APPE5DIX V. TO THE GEOLOGICAL SURVEY OF 
JASUICA. A5D SniilARY OF THE PALiOSTOLOGT 
OF THE GARRIBEAiN AREA, 

BOBERT ETHERroCE, F.R.S.E, F.G.S. 
Eu-casnouMurT to xas GBALoetcn. Scktct or Gs£\t Bbitu:!. 



DruKO Ac p oitWM of Um sam;' of Jmuei anil<r tb« direction of Mr. 
SMriiini ud Mr. Lneu BnnU. (spedaDj the taaarr, oallectioDS of fos^ 
fa«TC bc^ ouiie, bet on • ra^ ddbmt pbn from that adopted hy lite 
~ ftrnfrpf*! Somj of Gnat Bntam, do tjttetottk coUectiiift or search haring 
at an tone been auati oat : M as to gire tii« cootenta of actnal rock tnauet. 



J haagiaf logctbtr a taqn qii>.-iiitf of niBterial for ciaminatioii baOt 
good Bsd bad. "nter Man to nan teea incidentKllT coIIcct«i), harioD' no 
i^^ to rjretHn, aoa wUefa pcAapa to a eoaatUy ao difficult to eianune, and 
Haider otha circvmMaaeea emuiccted wtib the mrej wbilat in p ro gmi , could 
not be areided, it bang abo perbaps Edragn to the dutiet of the nxm to 
iiiiiliilifci III iiiiliii vcoal RMaichca into the PahroBtoloeical hiatoi^ of the 
» cf ibe af« of thoae mm and depcaits v^kb cxioMitiite it* 



Men. Agaia it uuat be borne Id mind that there u no 

_1 nap ofilha ntaad, aad the Rlatioos onlj o! the general 

■ vfJaoHK* hare been deltnsiEBed ; the pabn)nl«k<(rT of ibose fonnationi 
:otinit its chiff nuisa cannot be said to be either eihausted or thorouehlT 
■tndied. liua is much to be reiTVtted as the nlMion of the islands of the 
WMt Indiea or Canibeaa Sea amongst thenuelvet, and to the continent of 
Amcnca (the two Amerina), can onlj be vorlud out through those »ediment- 
WT depoots which conain orintnic pemains ; thus affordiriH; data for age of 
d qj o wlj on, and as aids for cotnUtinK one with the other and the maia 



It will be Ken In Ae accnnpaiijuig liata of genera and few apnatt named 
ir found that a w^ otganiied aeaidi would hare jidded great leaolta, it being 
erident that the nnmbCT of speciea ia bnt limited oompand with what migbt be 
" ' I bj mom complete reaean^iea, thoae (braia thus eaanallT obtained 
^ evidence u to the rich bana that muat ciiat in the Uiocene and 
Oetaceona rocks of Jamaiea, &c. 

It is erident frmn eiaminaticNi «f the organic remaina, eapeeiallj the 
MoDnaca, that no foeailife»MU rocka or deponta older than the Oetaoeona leriea 
hare been detected npon the island ; the aeriei tamed " metanMnphoaed " hj 
the geological sumjore not baring yielded mj recogniuble tcaoea of Mgaoio 
lilfe, neither have anj been fonnd in the conglomerateB as detired fhnn Ma 
and destroyed formatioTui. Ilie conglomerate and cretaceous series rest upon 
the Granitic and Porphyrilic rocka, and are in places mcweded by a plant-beanng 
deposit called " black " or carbonaceous shale, which appears from its fossils, 
though frafimentarr, to be of Eocene age ; but scarcely a geDus can be satis- 
hclorily determines, and stiatigrBphical position aids us little here, simply being 
aboTe the Chalk, or rather at the lop of it. The cretaceous beds are tilted »t 
high angles, -JO-" to o(>". 

The lowest parts of the Crelaceous series are frequently composed of con- 



taining HipjniritfS. more especially the genua Barrtltia {B. momtiferti, Il'oorf- 
rurj), and Copriarlla. I'bese (impact limestones are again succeeded by 
marly sandstones, Ac. associated with which Corals, .'^cteonellie, &c. and many 
si»ecics of UippKritrs, and Orbitoides. 

Tlif Corals from the Cretaceous beds occur chiefly in the marls and sands of 
Mount Hindermost and Trout Hill in the parish of Upper Clarendon. 
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The true nature of the Trappean Beriee, which is verj wideW-spiead 
over the island, I am not ahle to clearly understand; thouffh from the 
maps constructed hj Mr. Sawkins and Mr. firown it evidently underliesj and is 
pernaps partly associated with, the yellow Miocene Limestone or Bowden beds 
above, and which fringe or occupy also a widdNr-spreadarea in the parish of St. 
Maiy's, St. Elizabeth, and St. Thomas-in-the-East. It succeeds the Cretaceous 
and Trappean rocks and is an irreg^ular and unequally developed yellow 
limestone, extending from a few feet to a great succession of marly sanas and 
calcareous beds; tiiis deposit is evidently highly fossilifiBrous, nimierous 
Corals, MoUusca, and Rhizopoda crowding the hmestones. Tlie beds of 
yellow limestone occurring at Bowden, Upper Clarendon, and Vere belong to 
this deposit, which must be at least 500 or ,600 feet tiiick ; and from their 
organic remains I cannot doubt these beds belong to the Miocene or Middle 
Tertiaiy period. This yellow^iimestone evidently once occupied a large surfece of 
the island of Jamaica, and is now chiefly covered ui> by'the " White Limestone," 
or has been partly removed by it through denudation ; thou^, according to the 
sections constructed hj Mr. Sawkins, it would appear to underlie the white 
limestones unifbrmly, its general thickness being exposed at the out-crop 
beneath the overlying series. 

The most widely-spread formation, however, exhibited in Jamaica is the 
** White Limestone " and which covers more than three-fourths of the island, 
and may be computed at 2,000 feet in thickness, and rests upon older rocks of 
various ages with but the intervening Cretaceous and Miocene formations. It 
is not very fossiliferous, and those species that occur appear badly preserved. 
It appears since its deposition and consolidation to have been repeatedly 
affected or disturbed by granitic intrusions ; and movements have since affected 
the sedimentanr rocks of Jamaica. 

The White Limestone is succeeded by a widely-spread deposit of white mar. 
of nearly recent or Post-Pliocene date. In the parish of St. Elizabeth, N. 
of and liehind Black River Bay, and at the great morass, it is extensively 
developed, and on the south coast of the parish of Westmoreland, the white 
marl also occurs. 

Cretaceous Series. 

It does not appear from all the research that has been made into the structure 
of Jamaica that any of the lower Cretaceous rocks are known upon the island, 
the Neocomian, Lower Greensand, Gault, and Upper Greensand series being ap- 
parently there unrepresented or absent altogether. What age the conglomerate 
at the base of the Chalk may truly represent we have no means of ascertaining ; 
physically the^ may represent a long period anterior to the lower Chalk, 
but pals&ontogically we know nothing, no organic remains being found in 
them. 

The researches of Sir H. De la B6che,* J. C. Moore, Esq., Dr. Duncan, 
F.R.S.,t Mr. Lucas Barrett, F.G.S., late Director of the Geological Survey of 
Jamaica, Mr. R. J.L. Guppy, F.G.S.,^ and the more complete survey carried 
on and completed by Mr. Sawkins, F.G.S., and Mr. Brown, F.G.S.,§ have 
almost exhausted the physical history and structure of the island, and it is to 
be regretted that no systematic account of the fossils had been attempted or a 
good collection made during the progress of the survey of the island ; and it 
18 only through the researches of Dr. Duncan, F.R.S., upon the fossil Corals 
which occur in the upper cretaceous and middle tertiary rocks, and the 
labours of J. Carrick Moore, Esq., and Mr. Lechmere Guppy on the 
tertiary mollusca of the West Indies, that we have any real knowledge of 
a particidar group of organic remains, and I can do no more in this resum^ 
than merely accumulate the labours of others in their stratigraphical order, 
and place with their investigations the fragmentary collection handed to me 
for examination by Messrs. Sawkins and Brown, out of which I have con- 
structed a table showing the distribution of life through the rocks of Jamaica. 

* Remarks on the Qeolosy of Jamaica, Trans. Geol. Soo. 2 ser., vol. xi., p. 14S, Ac. 
t Dr. Duncan on the Fossil Corals of the West Indies, Quart. Joum. Geol. Soc» rdi, zix. 
Dr. Duncan and Mr. G. P. Wall, on the Geology of Jamaica, Ac., Quart. Joum. Gool. Soc. 

1 Quart. Joum. Geol. Soc.. vol. xxii, Tertiary Mollusca and Echinodermata. 
S ^!«8ent memoir patsim. 
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Whether we can fix the stratigraphical place of the Hippurite limestone of 
Jamaica as clearly as we can its place in the European Chiok series is donbtfoL 
The tests of reUtive age^ vis., superposition^ mineral character, and fbsnls 
being denied us in thu area for the want of a more complete and better 
developed sequence of the Cretaceous series. 

The place of the Hippurite limestone is dearlj at the base of the Jamaican 
cretaceous series, and nom other and associated lossils I am inclined to place 
all the cretaceous beds of the island in the upper division or group agreeing 
with the Chalk Marl and Grav Chalk of Britain, the Turoniaa of D*Orinmj, 
Ihe Hippurite Limestone or the Pyrenees, and the Upper PlanerkalE of 
Saxony. 

The abundance and great sise of the hippwites or radiolitei occuning in the 
Jamaica limestone is significant of their importance in the seas of that area at 
the time of their gtow&, and with them occur two other forms Coprtna and 
Caprvnetta, D*Orb., senera of conchifera of the same fionily and order and 
also found abunduitly, especiaUy in the chalk of Europe — Lisbon and the 
Tyrol — also in Texas and Gruadaloupe. The new ffenus JBarrettia, established 
by the late Dr. S. P. Woodward, F.G.S.,* and found in the parish of 
Portiand in the north east of Jamaica, is a remarkable form of Rudistes, and at 
present known only to have lived in the West Indian or Cambean cretaceous 

se a* 

Hie appearance and character of the Hippurite limestone of Jamaica is unlike 
that of any known Eiuropean deposit of the same age, and at Plantain Garden 
river sections are exposed showing the vertical position of the Hippurite beds 
resting upon the porplnrry ; RadioKte$, Inocerami, NerituBa, and AeteimelkB, 
witii numerous small Orbitoides occur in the same beds. Aocordingto Barrett 
and Woodward the hippuritei occur in groups of twos and threes. The smaller 
ones growin|[ upon the sides of the larger, and so embedded in the solid rock as 
to prohibit sunple extraction, reqiurinff gunpowder to remove them. 

The researches of Dr. Duncan, F.K.S.t amongst the ^oup of Cretaceous 
Corals have revealed to us several determinable genera chiefly from the lower 
cretaceous beds of Upper Clarendon, Mount Hindermost, and Trout HiU and 
Capuis, two genera or which Diphria crassoUxmeUoBa, Edw. & Haime, and 
CyaihoBeris Haidingeri, Reuss, occur in the Gosau beds of Europe ; thus 
i^owing dose alliance with and relation to the remarkable coral fiiuna of the 
eastern Alps. Dr. Duncan remarks that ''the specimens firom Gosau, Mount 
" Hindermost, and Trout Hill, present the same mineral aspect, in fact the 
** specimens are barely to be distinguished," and that " the nugority have a 
'' decided fades, one which is familiar to the student of European lower 
" cretaceous Zoantharia." The determination by Dr. Duncan that HeUastrcea 
txculpta, Reuss, Diploria crassolamellasa, Edw. Sc Haime, and Cyathoseris 
Haichngeri, Reuss, of the Upper Clarendon chalk are also well known and 
common forms in the Kriedensmerle and Hippurite Limestone of the Eastern 
Alps, has great significance as to distribution, &c. (the fossil contents of these 
beds Reuss has described and figured). Furthermore, Dr. Duncan has 
distinctly shown that the assemblage of forms found in the cretaceous beds of 
Jamaica represent the community that exists among the species of corals 
occurring in the " lower chalk of Gosau and Piesting, and the French Hippurite 
" limestone of Martigues, the Corbi^res, and Uchaux,^' and which can barely 
be distinguished from each other. * 

It is dear, therefore, that the Coral fauna of the lower cretaceous beds of 
Jamaica are of the same age as the chalk with Hippurites and Rudistes ; this 
evidence being also strengthened by the associated JBarrettia moniltfera, Wooi- 
ward, and Acteonella, Dr. Duncan has also stated his belief that " the Hippurite 
" limestone exists in the neighbouring island of San Domingo, basing this 
** opinion upon the fact that corals having very dedded lower cretaceous 
" lenities were noticed in Miocene strata" in that island. ^ He noticed having 
found the European low^ chalk coral Astroc<Bnia decapkvlUa in the Jamaican 
Miocene; and Phyllocania sculpta, from the Gosau and Uchaux beds, was 
also found in Ihe Niva^^ shale in St. Domingo associated with four other 
spedes of Turonian affinities in the same shale. 




* Geologist, vol. ▼., 1882; p. 9J% PL XX., XXI. 

t Quart. Journ. GeoL Soo., tou zzi. p. 1-15 : Duncan and Wall on Geology of Jamaica. 
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Dr. Woodward believed the cretaceous beds occurred in the island of St. 
ThomaSy basing his opinion upon their finding the shell Acieonella Utvis, and 
we are now justified in asserting that the Cretaceous formation of Trinidad is 
identical with that of the adjacent part of South America, and is subjacent to 
an immense middle tertiary series.* 

The correlation of these Jamaican Hippurite and Coral limestone beds with 
those of Europe is one of high importance ; but their strict contemporaneity 
and position are of no easy determination and can only be attempted 
generally, and is one which species alone widely distributed will satisfactorily 
aetermine, and we must probably seek for the solution of this relation in the 
deposits of Europe and North Africa. In the latter area, in the province of 
Constantine, the Hippurite limestones are similar in mineral character to that of 
Jamaica; and agam it is not a little singular that in the cretaceous deposits 
of the south of France contiuning Hippurites there are certain associated forms 
or species which are entirely aosent (such as Ammonites, Nautili, Hamites, 
Scaphites, &c., whereas in the north thev are abundantly associated, and such 
seems to be the case in the Jamaica Hippmite limestones. In no instance 
have we detected any of those well-known types of life above-mentioned, nor 
any form of Cephalopod in the cretaceous beds of Jamaica. We determined 
the same relation in tne island of Trinidad, where the absence of Cephalopoda 
was commented upon ; and yet in that island we have evidence of still older 
cretaceous rocks being deposited, or a lower series than in Jamaica. In this 
respect the Carribean Cretoceous deposits resemble those of Southern France, 
Spain, Greece, Sicily, and the south shores of the Mediterranean. 

The Hippuritidse then as represented by the genus Hippurites, Radiolites, 
Barrettia, Caprinella, and Caprina, in chalk deposits of the West Indian area 
and associated with the cepnalopoda, have a significance only paralleled by 
similar conditions in the European areas of Alcantra, Portugal, Leon in 
Spain, Gosau and Piesting in Austria, and the south of France generally. 
Whether the Jamidca cretaceous deposits belong to a special natunil history 
province and of the same age as tnat occupying the areas above named, or 
removed through " homotazis,'' can perhaps onlvbe determined by a rigid 
examination of many more genera and species than are yet known to there 
occur ; for nearly all the Echinodermata are absent (Salenia only being known), 
and only three genera of lamellibranchiata and six genera of gasteropoda yet 
determined, with the total absence of the Brachiopo& and Cephalopooa. 

The accompanying list will show all we know of the Jamaica cretaceous 
fossils; those species not determined will remain so until more reliable 
materials are collected to enable us to examine their characters. At present 
they are simply casts and even difficult to tell the genus in which to place 
ihem. 

In noticing the '' nature and alliances of the coral faunae" of the West 
Indies, Dr. Duncan indicates the total number of species as expressed in the 
Cretaceous, Eocene, and Miocene strata (omitting pliocene species) ; and he 
classes them under three heads, viz., species, varieties, forms. Thus the three 
groups of strata show the following result : — 

Species. Varieties. Fomis. 

Cretaceous strata • • • 5 5 

Eocene „ - - - 4 1 6 

Miocene „ - - - 102 26 128 

111 27 138 



And he furthermore determines that eleven of the Miocene species are still 
living, which will be noticed under the Miocene strata of the island. Again 
Dr. Duncan has proved that there are twelve species common to the Miocene 
of Jamaica and European strata ; and also enumerates a fauna essentially 
characteristic of the West Indian Miocene, and shows the results arising 
fipom this.f 



* B. Btheridge. GeoL Suit. Trinidad, by G. P. Wall and J. 8. Sawkins, 18S0. p. ISl. 
t Duncan on the ConUa of the West Indian Islands: Quart. Joum. Geol. Soc., vol. zxiv.r 
l>p.aS-28. 



Tie onlj ducribcd eretaceoui conls of the West ladiui iaUuda an £rom 
Jiautio, ftnd conust of five >pecies (foe. rit.] cloedf allied to, if not JdrotJMl 
with, thoK of the lower chalk of Gosan and Mwtigues, and M«>ci&t«d widi ■ 
peculiar group of ntdistea. 



Rhiiopoda - - Orbitoides, 

HMlteponiiA (oonU) Oiploria cnuioUmellota, Edic. 4- H<me. 

Heliastrfptt exsmlpto, B*it$t. 
,. ejatbitonma, Dunemm. 

CfBlhoseris Hudiofceri, Rout. 

Poritcs ReuHUUM, Dtaemt. 



Concbifera,~- 
AtiplKmida 



H^mtitid^ ■ 



GaKteropoila • 



- Salenia. 
■ * Pecten. 



* Lithodomus* 
HippuritM. 
Raidiolites. 
Barrettia mon 
CapriiieUa. 
Caitrina. 

• Pterocena. 

Ccnthiiiiii. 
Tnjrildls. 
Acteonella, 



EocBNK Sbribb of Jamaica. 

To thia gtonp of deposits the seologicsl aurrejora of Jamaica h«re asBgtud 
the Black Shales that underiie the tnppean scries. Tht estoemdj iinpafbct 
condition of the fossils that occur in them rendos it impossible to detenuine 
uiTthing satisfactorilr relative to spedes. They are plant-bearicg, in tiw 
sense employed hj the aurveTors, containing "reeds and atems of plants" 
which 1 hare not seen. The colour and condition of the deposit maj be due to 
the decompodtdon of both animal and r^etable matter; bat the nnaatiaftctar; 
condition of the few fossila found render it quite impossible to form tnj 
definite opinion aa to spedes, or correlate tnem in anj war with eitlur 
American or European fomu, though the ^ntnl f^es of the f^ fonnd 
strongly resemhlea that of our lowest u>ndon tertdariea. With this exception no 
strata of Eocene date ia known to exist in the Carribean area ; we have, however, 
much to leom respecting the Lower Miocene and these Eocene deposits. 

Dr. Duncan, F.R.S.* haa determined four specica of corala from these shales 
having a fauna like the London claj, the Brackleahun beda, and the Paris 
basin ; two of which he states are related to species occurring in England, 
Paraei/alhus alhed to P. can/ophyllus, Lamk., occurring at Sheppey, and Brack- 
les'bam, and Sl^loccena emarciala, Lamk, from our middle Eocene beds of 
Bracklesham and in beds of the same age in the Paris basin, and also from La 
lUarea and Scinde, to this last ba\'ing close affinity, Mr. Barrett endeavoured 
from stratigraphicol position to estaliiish the existence of Eocene strata in 
Jamaica, and his diagram shews the succession of strata through the island. t 
That he was right seems now admitted, though the assemblage of corals since 
obtained and the general facies in the shales confirms this also. It does not 
appear, however, that the equivalents of these shales in position or condition 
occurs in or are represented in any other island of the West Indian group. 



anart. Joum.Grol, Soc, tnl, iii., p. 8, 
r. Barrett n* not abk to Kpanlc It 



to Sir C. Ijell'a Dlviiloni. 
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The fdlowing geaera of shells and species of corals are all that can be 
determined mm these shales : — 

Leaves and stems of plants, &o. 

Melania. 

Tuiritella. 

Fturaojathus crassus, Ed, 4 H. 

Stjlophora contoctay Lm/m, 

St^loocenia emaroiata. Lam* 

Golmnnastnea Eyrie, Dime. 
Rolled fragments of Hippnrites, CaprineUa, and Acteonelbs also occur, but these 
are eiridently derived from the hippurite Ihoiestone below. 

These shides from an important phvsical feature in the island, extending on 
the east side from Port Maria on the N.W. to near Orange Park <m the S.E. 
and beneath the so-called trappean series ; again in the N.W. comer of the 
island (parish of Hanover) it is oroadly spread out. 

MiocBNB Sbbibb. 

This middle tertianr group (Miocene of Sir C. Lyell) is a prominent feature 
in the structure of Jamaica, and although not occupying a large gupeo^cial 
area, its presence, however, at the out-crop and beneath the " White Limestone " 
testifies to its originally widely spread position. The series in Jamaica is well 
characterized bv its coial and molluscan frtuna. No less than 19 species of the 
former group have been determined bv Dr. Duncan, and the latter through 
the researches of Mr. R. J. L. Gunpy, nas been cardPullv worked out. Tne 
Grasteropoda, especiallv the coniw, sirombide, and buccinidce, &c., the 
Rhizopoda also, as typified bv Orbitoide8,Orbitolites, and Nummulinse, examined 
by Prof. Rupert Jones, hola a distinctive place in our attem|^ to correlate the 
Miocene deposits of Jamaica with those of Europe and the East. 

Mr. Guppy determines that out of the 34 spedes common to contiguous 
localities in the Cazribean area, seven are existing species, many of which are 
widely distributed and have been found in the Miocene of other localities, 
'* such as Lucina penfuylvaniea and Venus papMa, both of which occur in the 
** Miocene of Europe," Be also entunerates species, and identifies them with Uviug 
forms which do not now inhabit the West Indies, such as Pectynculus acuticos' 
tatus and Natica mammUlaris, Mr. Guppy also adds, that the most characteristic 
fossils of the West Indian Miocene appear to be Natica phasianelloides. 
Solarium' quadriseriatum, and Orhiioides Mantellii, and which occur in all the 
Miocene localities except Cumana ; and his researches go frur to show that the 
fauna of the West Indies in Miocene times, although more closely related to 
the existing eastern fkuna than at present, there was, nevertheless, *' a fauna 
" in the cMtem area during some pui; of the tertiary period, with a stronger re- 
" semblance to that of the present Carribean seas than now exists.'' We must not 
omit to notice the strong resemblance, if not identity, between the molluscan 
fiuma of the Miocene of Cumana (Trinidad) and that of Jamaica, including 
also many Foraminifera and Corals, and Dr. Duncan, in his researches upon 
the coral fauna of Antigua, also correlates them with the Lower limestones of 
Malta.* 

In the maps and sections accompanying this memoir, the Miocene beds 
are termed the ''yellow limestone," as contradistinguished from the ''white 
limestone " which overlies it, and which is believed to be of Pliocene age. The 
researches of Mr. Lucas Barrett (late Director of the Geological Survey of 
Jamaica) in 18G2, determined the age of the yellow limestone, and the 
collection made and brought to this country, and deposited in the British 
Museum by him, led to the examination of the fossil mollusca by Mr. Carrick 
Moore, who communicated his results to the Geological Society in 186d,t aided 
by Prof. Rupert Jones, in his notice of the foraminifera, and Dr. Duncan 
described the fossil corals of the West Indian Islands in a very elaborate paper 
before the same society.J The following year Dr. Duncan and Mr. Wall 
described the geological structure and features of part of Jamaica, in which 
sketch the relations of the Cretaceous and Tertiary formations in the island were 

* Geol. Mag., vol. i.« 1864^ p. 27. 

t Quart. Joum. Qeol. Soc., vol. xix., 1863, p. 610. 

i Quart. Journ. GeoL Soo.,toL ziz., 186S pp. 400-466. 



clMrir driitUNl. Many cnrals frnm the thw* nrofmxei pvijps of strata wm 
detoibed b; Dr. Dunnn, and it becftme ei-ident th&t both Eowne sod Miocene 
itrkta w«e ext«iisivelj developed over tli»t u«a. It TRiumed, howtrer, for 
Mr. B. J. C. Guppy, of the Civi] Sariw, Trinidad, to describe the TertiBij 
shtUi of Junaica. To the researches of Sir. Curiclc Moore and >Ir. Guppy, 
therefore, we oVE our chief knowlrdgc of the Miocene MoUuscaoftheCarribeaii 
Mta, the former for hia philosophical deduction! relative to their dictribatioa 
and the extent of the miocene eea, and the latter for hia careftillj prepned 
description and lista of organic remains through the We^ Indian tcrttariea 
and valuable hypothesM upon distribntion, &c. It would appear that the 
Miocene formation ii extenairelj developed in the Cainbean area, aa tiie saiiie 
spedea ar« found in the rocks of this aga, in Trinidad, Cuba. San DomiiiKo, 
Onmana iVenesoela], Antigua, and Jamaica, ftc. ; and like beds of the same 
age in Europe and Asia bean evidence of the profuse dei'elopment of a 
maiine fauna of peculiar type ; and the especial miocene forms of the CarrtbeAii 
area, a« well as a gencnti fades of the group, have a close affinity and relatioa 
to those deposited in seas oif the rame epoch in the Mediterranean aim, 
espetaally with relstion to the Maltese Miocene and those of Dai and 
Bordeaux, cloaer indeed than ta the now neanr American Miorene beds ; ia 
other words, so large a nnmber of ^Vest Indian tjpes arc ooraiuon to the 
nuocenes of we s t e rn Europe that ther testify to having occumod and bem 
deposited within one great and the same loologiral province. This, as httan 
nniadied, equally ap^iea to tlie cretaMOUS deposits {loe. eil.] of the nov two 
areas, and as notiQed by Mr. Guppy, " the areat diffei«nce between the miocene 
" faunas of the Americaii and Carribesn areas is particularly remarkable when 
" w« take into consideration the alliances of the latter with the European 
** middle tstiariea." Mr. R. J. C. Guppy, after careful examination of the 
Jamaican fossils, comes to the conclusion that "the middle tertiary beds of 
" San Domingo and Cuba, thoae of Cumana(Veneiuela), the Caroni series 
" in IVinidad. and the Miocene of Jamaica, represent the upper or later part of 
" the West Indian Miocene as at present known, and that the chert forroation 
" in Antifua, the Ancuilla beds, and the beds exposed at San Fernando in 
" Trinidad belong to the lower and older part of the miocene." Placed in 
tabular fonn they would stand thua— 

Middle tertiary aeno of St. Donuugo 
„ „ Cuba 



Chert formatitin of Antigua 
Angnilla beds ... 
San Fernando beds, Thnldad 



} Older or k 
Miocene 



Not as Mr. Guppy observes, that these divisions should be icoeiTed as being 
abaolutely equivalent to the lower and npper miocene of Europe, but menly 
as expnsMog the relative antiquity of the Middle Tertiary or Miocenes of tbe 
Western or Carribean area ; and, moreover, the connexion found between the 
fiBinations in all the Carribean localities could only be eipiesaed by a tabular 
amngement of all the known species. It is found that 14 spedea oocnr 
common between the miocene species of Jamaica and Cumana in Trinidad; 
and 34 are common to Jamaica and San Domingo ; and 13 species out of 61 
found fossil have been identified irith living forms from this area, or about 
SI percent, a larger |iroportion than that arrived at by Mr. Carrick Moore 
from the San Domingan fossils. 

FoRAMiMPERA. — .^Uweknow of this group from the West Indian Islands is 
throU)ih the researches of Prof. Rujierl Jones, andwhich have appeared Iromtinie 
to time in the Quarterly Journal of the Geological Society, Geological Magazine, 
Geologist, British .\ssocialion Reports, &c. I am indebted to him for the 
accompanying valuable table upon the distribution of the Rhiiopoda through 
the miocene and higher rocks of Jamaica, Trinidad, and Antigua. He has 
determined no less than ih! species. TTiose from the aspbaltic beds of Trinidad* 

■ Quart. Joum. 0«ol. Soc *oL ■"■ pp. Mt-HO. 
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form part of a paper by Mr. R. J. L. Gappy on the West Indian tertiaries. 
Prof. Jones havuig nnaertaken the examination of the group* from that 
formation. The second column in the Table has reference to West Indian 
(Antigua) and MiJtese forms.f These were obtained frt>m the chert of Antigua 
and collected by Dr. Nugent^ who submitted them to Prof. R. Jones, who 
immediately detected the affinity of certain forms of Jamaican Orbitoides with 
those from the lowest part of the Maltese Miocene limestones, containing 
Sentelta subrotunda and lieterosteaiiuB, and Prof. Jones remarks that " the close 
" likeness as individuals in the Maltese and Antiguan Orbitoides, and in the 
** large foraminifera of the Maltese freestone and the Baden (Vienna) beds is 
" remarkable, and this is the more striking as it is difficult to find two sets 
" rfaunal groups) of Foraminifera agreeing in more than a similarity of 

The white limestone of Clarendon is largely composed of Heterosteginsp 
closely resembling the Maltese species, and the orbitoidal limestone and 
Bowden miocene series " offSer a striking analogy to the Miocene white lime- 
" stones of Malta, being rich in closely allied forms of Heterosteginse and 
*' Orbitoides." llie Nummulinae of Jamaica and those of Antigua belong 
to the simple radiate group. Numerous localities in Jamaica are given 
by Professor Jones in his table, from most of which Mr. Sawkins has obtained 
specimens also. The column headed Pteropod marl has reference to a peculiar 
deposit apparently of recent age ; three genera of Pteropoda occur in it and 
give name to the marl ; 16 species of recent marine mollusca belonging to the 
surrounding seas have been obtained frt>m this marl (vide Table of Jamaican 
Fossils). Professor Rupert Jones obtained 13 spedes of rhizopoda, or 59 per 
cent, of the whole Jamaican group, from this deposit. It must oe noticed how- 
ever that Orbitoides, Nummiuina, OpereuUna, Heterosteaina, and Amphistegina 
are absent from this marl, and singularly Globigerina Indloides also, which we 
should expect to find. Mr. Lucas Barrett has dredged recent foraminifera 
from different sea or bathymeteical zones, between 15 and 20 friliioms, around 
the coast of Jamaica, and finds many of the species named in the Table as 
coming from the pteropod marl (white marl), and although the marl series are 
onlv to be regarded as an " incomplete Rhizopodal fauna," yet on geological 
and physical grounds it has great importance with reference to later cnanges of 
level wnich the island has undergone, and its relation to the recent deposits ; 
for, as remarked by Professor K. Jones, " Amphisteaina vulgaris, Textularia 
Barrettii, Dentalina acicula, Frondicularia complanata, Cristellaria and 
lAtuola Soldanii, indicates at least 100 frithoms, and probably more, as the 
depth at which the Pteropod marl and the Amphistigina beds were deposited 
in the Jamaican area ;" and it must be remembered that these species are 
found in the Pteropod marl, so that long prior to the deposition of the 
" coast limestone " these deep sea marls were elevated 600 to 1,000 feet above 
their ori^al place.J The knowledge brought to bear upon species and their 
distribution, added to the researches and examination of an extensive series of 
rhizopodal forms ftom Europe, Asia, and the Carribean area by Professors 
R. Jones and Mr. Parker, F.K.S., now enables us to see some definite points of 
agreement between certain deposits in the east and the wesl^ as to their friunal 
characters by means of gregarious well-developed and conspicuous foraminifrra, 
and thereby a strong relationship is recognized for the fauna of the Viennese and 
Mfdtese areas in the eastern part of the middle tertiary ocean, and that of the 
probably contemporaneous coral island in the west. § The species named and 
locidizea in Professor Rupert Jones's accompanying valuable table of these 
forms in the Jamaican deposits grouped t<^etner nave also been placed in 
the general table (at the end) of the distribution of organic remains over the 
West Indian area with the endeavour to make that as complete and useful as 
possible. 

* Quart. Journ. Qeol. Soc, toI. zxii., pp. 570-590. 
t Jones, G€ol. M»g., vol. i.. pp. 102-108. 
I British Assoc. Rep., 18SS, p. 80. 
§ Geol. Hag., vol U 1864^ p. lOe. 
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CoRALB OF Jamaica and othrb Wist Indian Islands. 
It is through the Teaeaiclies of Dr. Duncan, F.R.S., that we know m 
much relktire to the species snd distribution of the Msdrepomuft aver iha 
Canribcaii area; and in noticing tho corala of Jamaica both from the Cce- 
tkceous and Tertiaij sf sterna I am of necessitj obhged to tefei to the nwdes 
occurring in other iuands as connectiQg the c<^ fauna of the region, lew 01 
none being pecuhar to Jamuca, and also believe it mar be adrantageoiu to 
bring tof(Ether a short resume and tabular distribution of the Carribean specin 
compared n'ith those found at San Domingo, Barbadoes, and Trinidad, lite 
fossil coral fauna of Jamaica ia small, embracing some 24 species, nine of 
which are found in strata of similar or equivalent age in Europe, but none 
living. Ijong ago Dr. Nugent in bis description of Antigua drew attention to 
the silicified comls of that island, said by some n-ritera to be specificallj 
identical with ibosc now inhabiting tbc surrounding seas ; but to Dr. Duncan 
is due the merit of having determined that " as a whole they had not even a 
"West Indian fncics." The San Domingnn shales and limestones as exhibited 
at Nivaut-, tlic later tertiary coral fauna of Jamaica and San Domingo, and 
others from Barbadoes, Montserrat, and Barbuda have all passed under the 
tame careful examination, the whole of which have been aescribed by Dr. 
Duncan in various papers in the Quarterly Journal of the Geological Society 
from the year 1B62 to 1S6?, the present notice being compiled chiefly from his 
researches. . 
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Several species are common to Jamaica and San Domingo, thus showing the 
ffeneral relation between the twoialands, and Cyphaitraa costata also occurs in 
Barbuda (ha to the east), and Alveopora dadalia, also known in San Domingo 
and Antigua, is present and abundant in the higher Tertiaries (white marl) of 
Jamaica and still Uves in the Fktcific ; it also appears that a fossil species of 
Pontes in Jamaica is allied to recent forms in the Carribean Sea, and the 
widdy spread Guadaloupian Miocene species, MoiUUodUia (AaUiUa) ponderosa is 
both Jamaican and San Domingan associated with Placocyathus Bazrettii in the 
same islands ; Jamaica also like Antigua and San Domingo possesses forms 
allied to forms in Euzonean secondary strata. The Astroeamia deiiaphylla, Mich, 
known at Gosau ana Corbi^rea, being also well preserved in tbie Miocene 
beds of the island under notice.* 

The cretaceous corals of Jamaica occur in marls and sands at Trout Hill and 
Mount Hindermost, in Upper Clarendon, and, as befbre stated, the Eocene beds 
apparently consist of or may be divided into an upper or lower series, the lower 
bemg a true conglomerate of various materials, and the upper consisting of 
shales and sands, &c. This group occupies the space between the Cretaceous 
series and the base of the Miocene. The lower part seems unfossiliferous, 
but in tiierecogmzed upper division in the Yallahs VaUey and Port Maria both 
corals and molmsca are round. 

The former locality, and other parts of the Blue Mountain district, seem 
made up of a series of dark carbonaceous shales with few or no determinable 
fossUs. The ascending or succeeding formation comprises marls, sands, 
shales, and calcareous beds, in places containing a yellow limestone of very 
limited thickness, at others expanding into masses of considerable magnitude. 
This deposit is distinguished by the pecuHai;, assemblage of Corals, Mollusca, 
and foraminifera contained through the beds. 

The coral beds of Yen, Bowden, and Upper Clarendon occur in this Miocene 
formation, and a thickness of not less than 500 feet must be assigned to them. 
By far, however, tiie greater part of Jamaica is covered by the ''White Lime- 
stone " some 2,000 feefc thick. This limestone is poor in orsranic remains, and 
since its deposition granitic intrusions have taken place ana much affected the 
mass. 

Corals of the Miocene Series of Jamaica, 

Of the 102 known species in these deposits in the Carribean area Jamaica 
possesses 1 9, viz.. 



Antilla ponderosa, Ed. 4- H. 

„ Wallii, DufMjan, 
Astiocoenia decaphyllia, Ed. ^ H, 
Stylocoenia emardata; Lam, 
Columnastreea Eyeri, Dune, 
Cyphastraea costata. Dune. 
Astrsa grandis, Dmc, 

„ granulata. 
Stylophora contorta, Seym. 



Trochocyathus obesus, Mich, 
Placocyathus Barrettii, Dune. 

„ Moorei, Dune. 

Flabellum ezaratimi. Dune. 
Flacotrochus Sawkinsii, Dtinc. 
„ costatus. Dune. 

„ alveolus, Dune. 

Thysanus excentricus, Dune. 

„ elegans. Dune, 
Pontes regularis. Dune, 
The Miocene coral fauna of the West Indian islands had la greater number 
of genera and species than is possessed by the exbting coral fauna of the 
Carribean Sea. 

Dr. Duncan remarks upon the singular circumstance of the comparative 
absence of compound corals from the Jamaican Miocene, their predominance 
in San Domingo, and total absence in Antigua, and states, that " something 
" like this appears at the present day, for simple corals and pedunculated com- 
" pound forms are very common around'the Antilles but rare in the Carribean 
" Sea," and refers also to the equallv interesting deep sea nature and condition 
of part of the coral fauna as exhibited by the abundance of Foraminifera 
'^ which crowd amongst and fill up the interstices of the specimens." He 
refers siso to the reef coral Alveopora f (A, dadakea) which passes up into or 
exists in the White Limestone, adducing this as a proof of oscillation of land 

* Qaart. Joum. Geol. 800., vol. xxir. pp. 22-26. 

t The AlveoponB are now pacific oorau no longer existing in the West Indian areSk yet many 
PoBsil species are common to the Limestone Books of Jamaica» San Domingo, and Antigua, they 
are the earliest known Alveopone. 
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(sea bcrttoni) or variation in ilepth of the itea during the deposition of the 
Jamaicu) Mioocoe. A^n, the Kcerel oorrelution of the middle tcrtutr 
roaria, saods, and limestones of Jamaica (Micrcenv] with the Nivag^ and 
EsjJerania beds of San Domingo, their eijuivalents with the Newer Parian of 
Tnnidad, and the mainland at Cumana and Antigua is clearl; established bj 
the same learned palanintologist, their coral fiiuna baring much in common 
but having legs affinitr with, or to that now existing in the Carribean Sea tiian 
with the Australisn, Oceanian, and East Indian coni fauna, and being more- 
over more closely related by identitj of species with the fauna of the Falunj, 
the Miocene of Turin, the Vienna basin, and the lowest Miocene limestones of 
Malts. Again, the diacoverr of a PociUopon in the Nivag^ shale of San 
Domingo is asserted by Dr. Duncan as one of the many proofi of a former 
connexion between the East and West Indian eoraJ fauna, and this is also the 
only tabulate coral found in the San Domiogan Miocene, 

The alliances of the West Indian fossil coral fauna to those species belong- 
ing to near or n;niote seas, or to living formi within the Carribaan or distant 
Mas is now nearly a settled problem, the bare notice of which rren for the 
Carribean seas generally we cannot enter upon, and yet some analogy is neoes- 
«ary to show their past affinities and identities. The Miocene deposits of the 
West Indies alone yield 102 species (not bclui^ng varieties), the Eocene four, 
uid Cretaceous five (eide table of distribution, p.343). Of the 103 ooduncg 



state it 
pide table) ; — 
- Carribean Sea. 



mdDr. 



„ and Ptdfic 

■ Indian Seas, American Seas, 



- Red Sea, Pacific. 



fMsil, II still exist or are knot 
Duncan enumerates the following (alsi 

Manidna arcolata, Linn. 

Stephanooffinia intersepta, Esprr. 

HcUastneB radiata, Ellia 

Ag;aricia ogaridtes, Lami, 

„ nndata „ ' 

Poriles astroides „ 

Meandrina Slograna. Jisprr. 

„ Biiiuosissimo, EiIk. ^ JVa 

Alveopon diedalea, Forkial [Bhuav) 

„ fenestrata, Bdw. Sr Haime - „ 

Seven species are therefore represented and found 
bean COtal fanna. Aiveopora dadalaa occurring in the Red Sea and 
Tlie remaining StepkanocOTua inttrsepta and Agarieia undaia living botb 
in the Carribean and Pacific, Meanarma JHograna in America and Indijk, 
3f. ftnHonsn'nui in American seas; and Alceopora fatatrcaa in the Pacifie. 
Besides these above enumer&ted twelve others of the West Indiw Miocene 
buna are common to European and other strata, chiefly Miocene and Cretk- 
ceons. The analysis of Dr. Duncan enumerates ten European Hiooene 
Bpecies allied to, if not identical vrith, Carribean forms. In other words, the 
West Indian Miocene species known in the same strata in Europe are the 
following : — 

Trochocyathus comucopite, Mich. - Miocene of Tortona and Vienna buin. 



I 



Turin. 

Tortona. 

Turin and Albergo. 

Turin, &c. 

Malta and Turin. 

Bohemia and Plaisance. 

Dax and Turin. 

Vienna, Turin. 



laterospmoBus, fiJ. <$■ H. 
„ obesus, Mich. 

Ceratotrochus duodecimcostatus, Ed. if H. 

Astroccenia ornata, Mich. - 

Stylocoenia lobato-rotundata, Ed. 4- H. 

Astnea crenulata. Gold. 

Stylophora raristella, Def. - 

Porites Callcgniana, Mich. - 

The remaining Jamaican species Favoidea Jungbahni, Reuss, occurs in the 
Miocene of Java; and the lon'er chalk of Martigues and Gosau contain two 
species represented in the West Indian middle tertiary beds, i-ii. ■.^Pkyttoca- 
nio sculptas, Mich., and Aslroccenia decaphylia, Mich., this assemblsge of foirns 
thus allies the two distant areas, and determines a natural history province and 
area once occupied by the Miocene sea. This correlation and determination 
of species eliminates or leaves for consideration certain forms which are essen- 
tially characteristic of the West Indian Miocene, and 14 spedea seem to 
comprise a huna especially so. 
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Dr. Duncan has compared this fauna with those of other faunae, and gives 
his results in the following tabular anangement, under the title of Alliances of 
the Characteristic Genera and Spades. 

CajTophyllia Guadalupensis, 
Ed. ^H. - . allied to Caiyophylliae of the Mediter- 

ranean and of the Turin 

miocene. 
Paracyathus Henekeni, Dime. „ Paracyathus Turonensis, E, ^H. 

Turin miocene. 
Placocjathus, Dune. • „ P. spectus, E, ^ H,, Pacific. 

Flabellum, La««. • • m recent Pacific and Miocene 

fonns. 
Placotrochus^J?. ^H. • „ Chinese and Pacific, recent 

species and AustraHan ter- 

tiaries. 
Antilla, Dime. . . ,, Antillia of Sindh and Austra- 

lian tertiaries. 
Cseloria, Ed, Sf H, • „ Coeloria as developed in the 

Pacific and Red Sea. 
Astroria, Ed, ic H, • ^ Red Sea species. 

Heliastrsea, Ed. Sf H. • „ Miocene species. West Indian 

recent, F^fic recent. 
Brachjphyllia, Ed. Sf H. • „ species of the Italian Miocene. 

Rhodarsea, Ed. Sf H. • „ Austxalian, Chinese, and Indian 

Miocene species. 
Pocillopora, Lamk. • „ species of Lava Miocene and 

recent species from Pacific 

Australia, Cejlon, and Red 

Sea. 
Alveopora, Lamib. • „ Do. do. do. 

Plesiastnea, Ed. ^ H. • „ Australia, Indiaoi series, and 

Carribean recent species and 
European miocene species. 

It will be observed, as shown by Dr. Dimcan, that of the 14 genera enume« 
rated, 7 are not represented in the present or recent West Indian coral 
fauna, but are known to occur in the lAstem seas. South Pacific, Indian and 
Red Sea ftuma, and also we are led to the conclusion that the alliances of the 
mass of the West Indian Miocene species are most clearly allied to the recent 
coral fiiuna of the Pacific and Indian Oceans, Red and Australian seas, and 
with that of the Miocene deposits of the Australian, Javan, Sindhian, and 
European tertiaries. These researches therefore clearly show that the West 
Indian Miocene sea possessed a rich coral fkuna, and contained a greater num- 
ber of genera and species than now existing in the Carribean Sea. Dr. 
Duncan aUo argues and contends for the marked peculiarity of the simple or 
solitary fossil corals whose ensting analogies live in moderately deep water, 
which was as marked a peculiarity of the Biiddle Tertiary fiiuna as the now 
comparative absence of such species in the existing fiiuna, and he draws com- 
parison between the condition of the bottom ana depth of the Great Indo- 
racific coral sea, and its external conditions as affecting madreporarian life. 
Thus the solitaiy corals of that area and the commonest soUtary species of the 
West Indian Miocene have more or less close allies in some area or other of 
the great ocean.* Again, Jamaica, San Domingo, and Guadaloupe seem to 
possess both solitary and compound species, indicating both shallow water and 
a reef; whilst Antigua and l^inidad exhibit only redT-forming species. This 
would indicate as observed by Dr. Duncan the " probability of a barrier reef 
" in moderately deep water in the northern part of the former coral sea and 
" atolls and abyssal depths near the Atlantic." Scarcelv any traces seem to 
exist in the Miocene deposits of the commonest genera of the reef corals that now 
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eiist round the West Indian islands, auch oa PoriteaJHilUporaAadMactrepora, 
these genem beioR replaced 'ly " Pocillopora and Jlceopora, ch&nftcriBtic of 
■' Pacific reefs, but wHicli have no sjieoies now living in tbe Carribe«n 
" Se^- 

This question of the offinitieB and Uistribulion of the corol fauna leads ua to 
oousider the meaiia bj which such alliances tlirough space and time may have 
beeo kept up, and the identity of seveml Jamaican and other Carribean 8]>eeies 
with those of many European Miocene depoaitu was thouaht to btur upon the 
question of an archipelago or belt of scattered islands, of nnii^ there is now no 
trace, durinjj the Miocene epoch connecting the Pacific with the West lodiaD 
and the Mcditemnean seas. We hive evidence that such connection between 
Southern Europe and the Cnrrilwan area (Antilles), and probably with the 
Pacific, must have existed and been kept up during the denosit of the cng, 
and perhaps into the crag period. Great changes in the phyaicol geographj 
of the West Indian seas must have been caused by the ^;radual elevation of 
the older coral deposits as now exhibited in Jamaica, Trinidad, Kan Domingo, 
sod Antigua ; and it would appear from the geological structure of the various 
islands, especially that of Jamaica, that this physical change so modified the 
conditions necctssary to life aa to produce new combinations of forces which 
t«rnuiiated the Miocene age in the Carribean region, and as Ur. Duncan 
observes, "The presence of species of Alveopora,Stylophora, Flabellum, Placo- 
" troclius, Khodarsea, Astrona, &c., in the raised coral formations must refer to 
" a diffarent condition of the physical circumstances of tbe West Indian seas 
" from that now existing." Again, it is worthy of notice that at the present 
time the Australian, Pacific, and Indian Ocean corals differ as a rule m species 
and often in geneni, and the nearest coral reef is hundreds of mile* to the 
west of the Isthmus of Panama, and that the corals of tbe Atlantic are few 
and ita between, yet the existing coral provinces are all renrescnted in the 
Miocene beds now under consideration," or in the West Inuian urchipebso. 
It therefore appears that the sei>Br!ition from the Pacific dates from the 
commencement of the uiilum-al i.f (lu- MiowTie ili'|i.j^ils ^.f tho Isllimus of 
Panama, and which prulFnI'l. . ■ i. .1 i ■■i.']'!' u i! n'.'!' I'l VV ....■].: diat 

Seriod which gave rise 1 ■ ; ■ . : . [- of 

aniaica. It is impooail.l j 'lie 

Miocene sea, after our researches relative to the species occupying and common 
to such remote areas and localities as Jamaica, Antigua, and Malta, and afttr 
other South European, Caucasian, and Scinde deposits have been proved to 
contain the same species, for amongst the coral groups there must have been 
a freedom from barriera which prevented the diffusion of species now existing, 
for we see and know that the West Indian Miocene coral fauna has a greater 
alliance with tbe recent Oceanic and Indian feunce than with the recent 
Carribean, and at present tlie West Indian Miocene is separated &om its equi- 
valent strata by vast areas where no corals Live. 

Dr. Duncan co^jecturea that "The elevation of the whole of the Antilles 
" was synchronous, for the dip of the strata is constantly from the centre of 
" the space whose circumference is indicated by the present Antilles, and if 
" this was so there is probability that the areas of more or teas oontempo- 
" raneous subsidence were in the Eastern Pacific and b^ween the West 
" Indies and Madeira."* 

Mr. Guppy in his notice of the Tertiary Brachiopoda of Trinidadf refers to 
the three species therein mentioned a-s being the first of the group noticed as 
occurring in the West Indian Miocene beds, and neither of them resemble 
Moltcse or European forms ; and Mr. Davidson in on accompanvinn note refers 
them as connecting, under the homotaxis view, the Cretaceous ant! Recent fauna, 
and refers to Mr. Guppy's views ui)on the species from Trinidad " as haiing 
" cretaceous affinities, referring T, carneoide$. Gup., to T. camea. Shy., aa well 
as tlie recent T. vitrca; and i|ue&tions whether the cretaceous 7'. cameo and the 
living T. vilrea are not one species. None occur in the Tertiaries of Jamaica 
although careful search was made through the collection. 
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EcHiNOOBRMATA. — ^Three spedes only are known in the Miocenes of Junftica, 
viz., Echinobrissug, Echinolampus, and Sckizaster, but the islands of Anguilla 
and Trinidad have yielded two species identical with those of Malta, and three 
others now found living in the West Indian seas. Recent researches, especially 
those of Mr. Guppr, have determined eight species of Echinoderms from the 
i^Umd of Anguilla having remarkable amnities with this group in ^e Miocene 
of Malta and eastern seas, amongst which may be enumerated Cidaris 
miletenns, Clypeaster elHpticus, Eekinolan^ms $emiorbis, E, lycoperticus. Gup., 
and Schizaster scUla. 

These hcta are mentioned here with relation to Anpruilla, as still further 
evidence of the believed age of these deposits, with relation to Europe and the 
east, and has additional weight when compared with the structure of the 
islands of Cuba, San Domingo, and Jamaica, the former being upwards of 
1,000 miles to the west of Anguilla and the Virgin Islands : hence if the 
Miocene deposits and the Carribwn area occupied a peculiar and local natural 
history and ^eologico-geo^phical province of its own, its extent would 
be great and important, originally of vast superficial area, as proved by the 
researches made throughout the chief islands of the Wert Indies. Moore, 
Duncan, Guppy, and others have clearly determined through their individual 
and specialized labours that we cannot take up the subject of West Indian 
geology aJone, it being now found to possess and have important relation to 
and iMsaring upon the wide distribution of organic beings throughout defined 
seas on both sides of the Atlantic, and upon the geological and natural 
historical correlation of those deposits with Europe, Asia, and America. 

ThiB can only be understood by carefully weighing even the little evidence 
we already possess as presented to us through the MoUusca, Coeleuterata, and 
Annulosa, of the Carribean [area, and which has been so hx nearly exhausted 
through the labours of J. Carrick Moore, Esq., F.R.S., Dr. Duncan, F.R.S., 
and R. J. L. Guppy, Esq., F.G.S., in their respective branches. 

Moll use A. — I am precluded from entering into any particulars relative to 
other of the West Indian islands, and on this account anv notice of the 
mollusca of Jamaica and thdr distribution must be meagre, so tew determinable 
species having as yet occurred in the Tertiaries of this island. There is there- 
fore no basis for comparison or correlation, and a careful study of the table upon 
the distribution of all the known species in the Carribean area at once discloses 
those forms common to the area and the horizon they illustrate. The fourth 
great tropical region of marine life [the Carribean province] extends over and 
embraces the Gu& of Mexico, the West Indian islands, and part of the eastern 
coast of South America as &r as Rio, and it is estimated that in this region 
not less than 1,500 species of mollusca occur ; the per-centage of fossil forms 
to living species can hardly be attempted, although we see no reason for 
supposing mat the average of life or number of species was less during the 
Miocene or later Tertiary periods than now. The difficulty arises from our 
knowing so little of the fossil fiauna of Jamaica, and therefore very absurd com- 
parisons would and must be made, especially when we know from the genera 
that occur, that a vast number of speaes must yet be found in the Yellow and 
" White Limestones.'* 

In all about 160 species of mollusca may be said to occur fossil, 70 are 
specified, and the remainder stand as of generic value only, and even many of 
tnese are doubtful, arising from their badly preserved condition (vide table of 
species and their distribution). One species only of Nautilus has occurred 
in the Miocene strata of Jamaica, a paucity almost equal to that of the (Ce- 
taceous deposits ; no other fossil form of Cephalopod nas ever been found or 
recorded. The present seas of this regidn yield 10 genera of this group, 
although no involuted chambered genus is known, the monothalamous dibran- 
chiate Argonauta being the only nautiloid genus, added to the siphunculated 
Spirula, now occupving the area ; the naked genera, Octopus, Philonexis, 
Loligo, Onychoteuthis, Omastrephes, and Sepia being the chief inhabitants of 
the modem Carribean sea. I am not aware tnat even the beaks (Rhyncolites) 
of any of this class, as in our own lower and middle tertiaries, have been found 
in the Miocene beds of Jamaica, though we should expect them to occur ; and, 
as before mentioned, this absence of the Cephalopoda is not a little singular. 
The white marls of the higher Tertiaries in the island vield Pteropoda, viz., 
Cleodora, Creseis, and Cuvieria genera still living and aoundant in tlua «aKA.« 



ThJB nurl Measrs. Savrkini and Brown delermine to be of Minente. ff not 
recnl dale. Mr. Lucas Barrett believed it to be formed ander d«ep Ma 
oonditions. 

AiDDiiit tbe higher siptioDostomatous Gasteropoda, Slronbus, Pleroterv$ 
RontrUaria. and Sfropht, nine flpeciea appear to occur in the Miocene depoaita; 
Strombus yielding fire, S. ptigilii. S. tn/rons, and three unnamed with S. gig»t 
(the cameo shell uf the Bahamas), whicb occurs both in tbe higher teniMT 
maris, and livinj; on the coast, but not known in strata below. Rotttllana 
and Sfraphs are aenera now confined to the aeas of India, China, and the 
Philippines, and here are only determined from casts. One eiample of 
Pteroceias fW>m this area is confined to the cretaceous beds, and associated 
with the hippuritida:^. and thia shell may really be an Aporrhais, one of the 
CerHbisdie.* The family Mtiricidie Is largely represented in tbe Miocene strata 
of Jamaica. Murrx. Haitfllo, Fatciolaria, Latirut (sitb-genui of TkrbinrUa), 
CaiieeUana,P^rula, F>mi,Pertnna (Triton, Lam.) and Typhi*. Slurex dotain^en- 
lit, Moore, appears to be the only determined species j though casts of two other 
fbnns of the f^eniis occur neither seem referable to existing apccies.f Ranella 
eratsa, Dillw,, still inhabits the West Indian seas, but has not occurred in a 
fossil slate above the Yellow Limestone, neither hai it been found in any other 
island or deposit within the Carribean area. This genus, represented by only 
one species here, is now, 1 believe, almost confined to the eastern seas of 
Europe, India, China, Western America, and the Pacific, and is charactoistic 
of Eocene Btrstn in F.iirop*. ITie genus Fattiolaria is illustrated by two species ; 
one F.Bemislriiilii. Sby.. in the Sliocene of Jamaica, and F. inttrmedia, Sby., 
^m beds of the same age in San Uomingo. Yet in the Ctialk and Eocene tit 
Prance it is an important genus. The recent F. lulipa of the Carribean art* hu 
not been recognised in a fossil state from or in any horizon. De Montfort'i 
sub-genusLoffrnj, established to receive certain forms of 7\irfriaeUa with atituiglj 
marked varices, elongated spires, Hliffhtly reflected columella lips, and in- 
distinct plaits upon the columella and. short apertures, possesses one species 
only [Latirus infundib Ilium] ; of the some 70 species known living, an d^fl fossil 
thia also occurs in the I'pper Miocene of San Domingo. Three ai)edes of 
CancfHaria, nnd all new forms, vii,, Cancellaria Barrelli, Giippy, C Isevesoens, 
Guppy. and C. Moorei. Gup]>y. ap[.iear eiiuidly common lo the same beds 
in Jamaica and San Domingo, the latter also oocumng in the Miooene temats 
of Cumana on the north coast of Venexnela, thus constituting' a speaea of 
local value. No local or living epedea of this genus appears to have btea 
found fossil in any of the tertiary rock* of this area yet upwards of GO ipeoiea 
«re known in the European tertiaries. A Pyrulaof donbtftilapeciefl is found in 
the Mioceneof Jamaica, but whether the PynibMeloHjreoa, Iinn.,de<«nniaedby 
Mr. Guppy from the same deposits of San Domingo and Cumana, I have no 
means of detemuDing ; this genus is evidentiy sparingly distributed through 
the Carribean area.^ The mddy distributed genus Fusns, whow typical apeoea 
are sub-tropical, seem to be represented by only two det«muned tama, F. 
Heneimii, Stno., and F. Haitentit, Sow., the former 'a Jamaican speoea, and 
occurring also in San Domingo ; the latter in San Domingo only, 

Tbe BucdnidK are lately represented in the Jamaica MiooenM, no leM 
than 8 genera and 13 species being catalogued from theM bads, and 
■everal forms yet unnamed. TTie genus Trrebra appears unknown in a recent 
state in the Carribean area; four species, however, occur in the middle 
Tertiary beds of the same area, Terefiro inagualii being found at Cumana, San 
Domingo, and Jamaica, T. salcifera in San Domingo and Jamaica, T. fiantmra 
and 7'. bipartita in San Domingo only, and all in beds of the same age. The 
Terebrs now chiefly inhabit tlie seas of the eastern world, and are mostly con- 
fined to the tropica ; one species only ranges or is known so far north as the 
Mediterranean. Two species of Phos, P. Moorei, Guppy, and P. ilfgans, 
Guppy, appear to be common to beds of the same age in Jamaica and San 
Domingo, the latter also occurring in the Venezuelan coast at Cumana in 



I ipecies of Mur 
i Mr. avTi<£ Moore doe* not seem to han met with t 
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Miocene strata. The genus is now mostly confined to the Indian ocean^ Red 
Sea, seas of Australia, and the coast of Western An^rica ; but I am not aware 
that it has occurred in a living state within in the Carribean area; it is the 
Rhinodomus of Swainson. De Montfort established the genus fit)m the 
Bucchum lenticosum of Linn. (Cancellaria of La,mk,),a,nd made this species the 
tjjae of his genus Phos. About 30 recent species are known, and widely dis- 
tnouted tkroughout the eastern seas ; an unnamed species is also mentioned 
in Mr. Carrick Moore's notice of the San Domingan sheUs ; it may possibly 
be one of the two now referred to. The Cassides are represented in the Car- 
ribean area both in a fossil and recent state, a new species from the Miocene of 
Jamaica (C.mono/iffra) being determined by Mr. Gupjiy, the C. sulcifera, Sby., 
being only known in tne Upper Miocenes of San Domingo. Three living forms 
still abound in the West Indian seas, and two in the Mediterranean Sea.* 
Cassidaria subltniffata, Guppy, from the Miocene of Jamaica and C. Itevigata^ 
Sby., from the Upper Miocene series of San Domingo, appear all that is known 
of the genus in tne Carribean area either recent or fossil, no living form now 
occurring in the West Indies ; and the fossil C. sublavif/ata finds its nearest 
living analogue in the C. striata of the Mediterranean Sea, but many 
characters serve to distinguish it as a distinct and well-marked species. This 
genus holds an important position in the lower and Middle Eocene deposits of 
Europe, and seven species are known in the English Tertiaries, and with 
others before and subsequently to be mentioned constitute types which give 
a distinctive character to the fauna of the Carribean Miocene, also assimilates 
it to that of Europe. We should expect that the sub-tronical genus 
Cohmbella from the abundance of species occurring in it would be largely 
represented in either the Miocene or upper Tertiaries of this area ; such how- 
ever does not appear to be the case. Five only appear to be known, two of 
tiiese are new species described bv Mr. Guppy, C. gradata and C. ambMua, the 
former occurring in the Upper Miocene of Cumana, the latter in the Miocene 
deposits of Jamaica. C veTtusta, Sby., is found in San Domingo and Cumana 
and C. Haitensis, Sby. 

The fossil sub-genus Columbellina, D^Orb., seems confined to the Cretaceous 
rocks of India and France, and the British species are Pisanise. Dolium is 
represented by one species of the sub-genus Malea Valenciennes (Catftum, link), 
Mr. Guppy having described one species M.camura from the yellow limestone 
of Jamaica. The true genus Dolium is unknown in the West Indian seas, in 
this case it seems replaced by the more more massive and solid sub-genus 
Malea which possesses a thickened outer denticulated lip and ringent aperture ; 
this genus, like Cassidaria, is represented in the Miocenes of Europe, although I 
know of no living forms out of the Eastern seas of Ceylon, China, Australia, 
the Pacific, &c. The determination of Malea through Mr. Carrick Moore in 
the San Domingan l^ertiaries, and the additional species described by Mr. 
Guppy adds fresh interest to the correlation of recent and fossil types now so 
widely separated. The same applies to the genus Ancillaria from the lower 
series of Miocene beds at Manzanilla on the east coast of Trinidad, and we 
have also the cast of a single specimen and an unnamed species from Jamaica ; 
its characters are not si^ciently defined to admit of being described, nor can I 
be sure that it is the Ancillaria lamellata of Guppy, and which that naturalist 
refers as being similar to the A, glandiva of the Paris tertiary basin. 

The Olivse, which are exclusively confined to the tropical and sub-tropical 
regions, are again but feebly {i.e. specifically) exhibited in the West Indian 
tertiaries, three species being all that are known, viz., Oliva cylindrica, Sby., 
and 0. hispidula, Lam., from the Miocene of San Domingo and Cumana, 
0. reticularis. Lam, from the Jamaica Miocene and also stiQ living in the 
same seas. No living species is known in the European area, but during 
the deposition of the London, Hampshire, Paris, and Vienna tertiaries the seas 
of that epoch abounded in species of this genus. The Conidae of the West 
Indian tertiaries are illustratea by the two genera Conus and Pleurotoma, both 
of which contain many species. Mr. Carrick Moore enumerates seven as 



• The C. tuberosa, Lamk., and C. Mttdaqateariemia, Lamk., both from the Carribean area are 
largely employed in ^e manufacture of snell cameos, which are carved fh>m the large enamelled 
plate of the inner lip. 
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bring known iit the J&moica beJs, nnd we Iknow of two of thece apeciu kIao 
ocoorrinit in the Miocene TfTtiories of San Domingo. Mr. Guppy hu &dded 
three tpBcies to the C^rribeao list, vii., C. gmnzonatat, C. instergtinelMt, 
and C. groeillmus, so that thirteen Bpecies of this Urge xenus arc now 
recogniied in the Tertiaries of Jamaica, San Domingo, and Cutnuia. 
C. granfoialat, Qnp., appeots to be the only B»ecie4 confined to Junaica, 
five to San Dnminfco, and six are common to Jamaica and San Domingo. 
llie ilutributton of the species over the entire area will I doubt not be found 

fenenl on further research into the tertiary deposit of the Carribean tea. 
"al(in(( the diBtribulJon of the western Amencan, Weat Indian, and nratilian 
living species in this genua to be about fift^, and aattiming that in Mioocoo 
times it was not greater over the aome area, the foaiil forms are numeroiu, 
being twenty-ui per rent, as regards number i and with one exception 
C gronionatai. Gup., n'hich is found in white marl of JanuLtca (a nearly recent 
deposit) all the renxnimng species arc confined Xo\ the Upper Miijcene of 
Snn DomiuKO and beds of similar or the same hortion in Jamaica, mde Table, 
for their ifiatribution). The Conidae are mostly tropical aheils and very 
widely distributed, being most prolific on the Indian coasts from the Red sea 
to S. Japan and the islands of the Pacific ; nearly three hundred living fornu 
are known and about one hundred fossil, ranging from the chalk uptrardi. 
The Eocenes of the London, Hampshire, and Paris basins alone contuin about 
twenty species ; four species of the world-wide genus PlrtiTOlotua have been 
obtained from the mioccne of Jamaica, vis,, P. co»uor», Sby., P. Uorredii.Gup., 
P. Jtttnaicrnse, Gup., and P. venuita. Gup,; two of these are common to 
San Domingo, viz., P. coMor*, Sby., and P, vnatta. Sow. The San 
Domingan Iniper Miocene yields us three other apeciea, P. HtneinUi, Sow., 
P, Hottoate, Sow., and P.Jaqutaise, Sow,; and the Miocenebedsof Cumana, P. 
Bairetlii andP.Hailentt. Theae seven epeciea of Plnirofomf range widely over 
the Cftiribean area, and two of the Jamaica foniu are allied to existing species 
in Panama and the west coast of America. The percentage of fosul forms 
of this genus comjiared with living species in the same area is considerably 
less than that of Conat, for of the eighty living, seven only at present rcnresent 
the past history of the ^enus in the Carribean area, or only seven ana a half 
per cent. ; this is supposing the forrns were as abundantly distributed then as 
now, and there seems no reason to the contrary. The sub-genus Claraltila now 
living in this area does not seem represented in any of the West Indian 
Rocks- In European Tertiary deposits, especially those of Vienna, Paris, 
Bordeaux, and England, this genua is a marked feature ; eighty species alone 

Erobably occur in the Hampshire and London terttaiies. Two Volulft in the 
irm of easti occur in Jamaica, and two determined species are found in 
San Domingo, V. palchflla, Sby., and V. iorar. Shy. ; to neither of these can, 1 
think, the Jamaican species be rtferied, Mitra Henekemi, Sby., itargintUa 
conifarviif. Shy., complete the Conidw of the Mioccne rocks of Jamaica, the 
third species Sl/irgintlla inlemipla. Lam., being known only in the Yeneiuelan 
deposits of Cumana. 

CypTtea with its sub-genus Triuia and the genus Ovulum repiesent this hmi^ 
in the Carribean area, but no species baalieen determined from the Miocene of 
Jamaica; both the known forms, C. Hmrkenii, Sby., and C. ^wt^HJafo, Lam., 
being from the ;Upper, Miocene of San Domingo. Fonr spcdea of Natick 
are distributed through the Miocene beds of the West Indies, N. tubelaaa, 
Sby., and ti.mamm%Uan»,hKm., being both recent, and fossil forms oconaF- 
ring in the white marl of Jamaica also ; Nalica tulcaCa, Bran. (Natica 
lamellata, Gmel.) is found in Jamaica and San Domingo; whereas N. pha- 
sianeUoiihs, U'Oib., has a wider geograuhical distribution. The Miocene of 
Trinidad, San Domingo, Anguflla, ana Cuba, |)osscssing this characteristic 
shell. Mr. Gujipy would refer the Jamaican form to Mdller's ABianra, both 
ftom the absence of an umbilicus and elevated spire. I'lie Jan:aican shell 
greatly resembles the A. Candida, Moll., and A. canalimilala, Gould, both in 
the lip and depressed spre. Some authors would place Amaura in the 
genua Ckemnitila mt]\ TurhineUa, &c. We have foiled to find Sijoreftis amongst 
the Jamaican remains, although it is a well-known living West Indian sheU, 
and the genus occurs fossil in South America. Forms of Ceritkivm, Nirinira, 
Melania and Vibex, TvrrileUa and Pkorus, but having no delerminable chatkcters. 
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range throuffh the Tertiaries of Jamaica, but are chiefly Miocene. Vermetus 
papuhius. Gup., is rather abundant in the Miocene beds of Jamaica as well as 
San Domingo. The LdttOTinidaB possess only the typical Miocene shell Solarium 
juadnseriaium, Sby., and a Phorus ; the former is widely eictended, being found 
m beds of the same age in Jamaica, Trinidad, San Domingo, and Angnilla. 
Neriima Woodwardii, Gup., Cyclostoma bicarinatum, Gup., and Dentalium dis- 
tmile. Gup., all occur ana are confined at present, so nir as we know, to the 
miocene of Jamidca ; Ck>nrad's species D, mississipense being only known in 
San Domingo. 

Bulla and Scaphander occur as examples of the fSemiily BuUidae, Bulla striata, 
Brug., appears in Jamaica, San Dominffo, and Cumana ; the other two San 
Dominican species, B. paupereula ana B, granosa, .being absent, and the 
ftmily IS feebly represented m the present Antillan or local seas. Scaphander 
likewise, althouffh a well-known genus in the middle eocene of Europe, is 
diiefly confined to the north temperate zones, from the Mediterranean to 
Nomtty and in the United States ; we, however, appear to possess the genus 
in the miocene beds of Jamaica. 

The Tomatellidse, through the genus Acteonella in the Cretaceous beds of 
Jamaica, and one unnamed Miocene form, are all that is known with Bulla of 
the fossil Tectibranohiata of the Carribean area. 

Cbphalopoda. — A portion only of a Nautilus has been found in the Yellow 
Limestone of Spring Mount, St. James. It is remarkable {loc. cit.) that no 
Cephalopoda of any group occur in either the Cretaceous or Eocene strata of 
Jamaica, and this form in the Miocene series is the solitary exception ; and it 
would i^pear that then, as now, there must have been almost a total absence 
of the polythalamous tetrabranchiata, no Ammonites occurring in the Cre- 
taceous beds of the West Indian area ; and apparently the seas were as void 
of certain dibranchiata, for we detect no traces of either order. I am not 
aware that the scrutiny given to these beds by Mr. Guppy has led to any better 
results. 

Lambllibranchiata (Conchifbra asiphonioa). 

Eleven ^nera of the Asiphonida (Integro-pallialia), are known to occur in 

e Jamaica Miocenes, and the following six species are common also to 
San Domingo and Cumana, Pecten inaqualis, Shy., Area Noe, linn.. Area conso- 
hrina. Shy., Peetunculus acutirostris, Sby., P. pennaeeus, Lsxa,,' Ostrea Haitensis, 
Moore, and Placuna sinuosa, seem at present only known in the rocks of this 
age in Jamaica. Species of Spondylus, Plicatula, Pinna, and Mytilus are 
distributed through the Bowder. Miocene beds ; but their condition forbids our 
attemptinp^ to parallel them with San Domingan and Trinitatian species. The 
section Stphonida is represented in the Miocene of Jamaica through seven 
families and 13 genera, Cardium being one of the most important ; one species 
only, C. Haitense, Sby., appears common to Jamaica, San Domingo, and 
Cumana. The two spedes C. inconspieuum, Gup., and C. lingua leonis. Gup., 
seem peculiar to the Jamaican miocene, and tney seem abundant. Luctna 
pennsylvanica, linn., now living in the West Indian seas, has continued to do 
so certainly since the later or upper part of the Carribean Miocene deposits ; 
it is found also in these rocks at San Domingo and Cumana, as well as in the 
Miocene and Pliocene beds of Jamaica. This widely diffused species also 
occurs in the miocene deposits of Piedmont and America. 

The family CyprinidtB possesses one determinable genus Cardita, the only 
species seems to be the C. scabricostata, Guppy, which is also a Domingan as 
well as Jamaican shell, the two Cumana forms of Veneridae, Cyehercea juncea, 
Gup,, and C. convexa. Sow,, not being recognized in Jamaica. We have 
casts of what I believe to be Crassatella and Coralliophaga, the former from the 
Miocene, the latter the white limestone (Pliocene) of Jamaica. Venus paphia, 
Linn., and V, Woodwardii, Gup., are both widely distributed over the 
Carribean area, and associated in the same beds at Cumana and Jamaica. 

Two species of the world-wide Cythersea characterize the Jamaica Miocene, 
but four seem known in the Carribean deposits, C. juncea. Gup., C, convexa, 
Say., Cplanivieta, Gup., C carbasea, Gup., the two former are Venezuelan 
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fomu, the latter Jamaican only, none occumng in the San DomioKaa iu4|f| 
It U st»t»d b; Mr. Gujipy that C. planivietn has no Uving ally in the Wait J 
Indies, but has affinities wilU the C. eryciaa oi Ceylon, nnd cioaely allied to 
C. striatella in the Belgian tertiaries, and more closely still with the Miocene 
spociea C. eryciaoidei in the Bordeaux beds. Tliia affinity, if not identity, with 
moUuscan forms so remote in space and deposit of the same a^e added to that 
of the Corals, the Foraminifera and Bchinodermata is highly significant of the 
once continuitjr of coatioent and land between Europe, Africa, and America, 
and wide distribution of species ; seme of which Bltbough fossil in the Miocene 
of the two hemispheres, yet stilt live according to Deshayes, and our researches, 
in the Carribean area, the Indiaii Ocean, Red Sea, Senegal (W. Africa), and 
the Moiambigtie Channel, and also oecur fossil in Egvpt. We recogni»e also 
amoagat the Echinodennata such forms as Cidaru MHilensit and Sckigaaer 
Scilia, both found at Anguilla, and which arc indistinguishable trom the same 
speoies at Malta, and the genus Eehinolamaas now extinct in the West Indian 
seas, but allied to Mediterranean Miocene fonns. 'Hiis extinction of Ecbiti»- 
lampas and Schizaster in one area (Antilles), their existence still in the Red 
Sea, Pacific, and on the coast of Senegal (W. Ajrica), dearly determinea the 
eaaterlf course of migrstioa ; and as Mr. Guppj* remarks relatire to the climate 
<j Europe, when it l^came " adverse to the existence of certain species whidi 
" wen adapted to a hifih temperature," that they would ^thei become extinct 
Ut tuigrale, deiitnding upon the lireakinK up and submergence of the 
"Atlantis." and presuming that there was a sea pa&sagc to the east, which 
seems to have been probable, " it would render the palfontological facts more 
" caar of explanation if it could be shown that such chan^tes began in the west 
" taa proceeded towards the east." From such a succession of circumstances 
it would i«su]t that, while the European Pliocene fauna would be related to 
the eastem recent fiuiue, the relation of the Carribean miocene would 
be toward the EuTOpean miocene and the eastern recent faunas, and which b 
in accordance with known facts and researches, and is evidenced by tfaosc 
species of miilliiicn !■''" rrisliiiy in the Carribean area, and jet found in the 

Ti. . I ' ' . ' . (. (1. Gup., and C. cialo, Gu))., conclude the chief and 

deti-iii! '.' Jamaican lamellibranchiata, San Domingo contains 

the former si^ecies also (C vimtnaa). 

Mr. Guppy in his paper upon the West Indian tertiaries* constmctB two 
valuable tables, one showing the affinities of some of the fossils of the Cani- 
. bean with those of Europe, and their habitats, and with species still living, 
and the second with analogous European extinct and living spedes ; and tof 
result of his investigations seems to suggest a probable ezplanBtion of the mt- 

gation and distnbution and identity of the eastern and western Miocene 
un». " It is probable also that a great part of North Africa was snbmmed 
" within the tcatiarj period, and it may oe that a part of the West Iniiitii 
" tniocene fauna migrated to South Europe and the east by that route, it ia 
" also significant t£at the coral faunfe of the miocene beds of Maddia are 
" analogous to those existing in the Red Sea." 

We have previously drawn attention to the labours and deductions of Ur. 
Carriek Moore. Dr. Duncan, and others, relative to the relationship, if not 
identity of species of moUusca, corals, &c., on the two sides of the isuiinua of 
-Panama; and the collection made hy Mr. G. H. Sanders in 1853 from shelly 
beds in the Panama railway cutting on the eastern side of the isthmus about 
20 feet above the .Atlantic, near Nai-y Bay, determines the age of the 
isthmus lieds to be on the same horizon as the Miocene of San Domingo, 
llius clearly p^o^"illg that the isthmus of Panama was not in existence during 
llic lii'pnsition of tlie Miiicciic rucks of the Carribean area, the whole having 
Iiccn elevated with its present barrier condition since Miocene times. Collec- 
tions made since Mr. (. arrick Moare"s first communication present the same 
features nnd strengthen the belief of the analogous conditions of the .\tlantic 
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and Pacific molluscan fauna and the strong affinities that exist between some 
of the recent shells of the West Indian seas and those of the Pacific. The 
following are the species referred to as common to San Domingo and the 
railway cutting in the isthmus of Panama :— 

Oliva cylindrica, Shy. 
Natica siibclausa, Sby, 

„ sulcata. Desk. 
Strombus bifirons, Sby. 
Murex Domingensis, Sby, 
Phos "I 

Malea > species unnamed, 
Oliva J 



Mr. Carrick Moore in reviewing the connexion that once existed between 
tiiese two oceans in the Panama region, has noticed the researches of D'Orbign}' 
relative to the conununication that must have subsisted between them dunn^ 
the cretaceous period, and the subsequent upheaval of the Cordilleras ; and in 
Questioning the difference that exists m the Tertiary shells on the two flanks of 
wa range regards it as based upon latitudinal difference, " the American species 
** being collected in lat. 30® S., whereas the Jamaican and San Domingan 
" forms are in lat. 18^ N." He fturthermore states that, '' no negative evidence 
** can counterbalance positive feusts, and when it is recollected that the summit 
" of the Panama Railway is but 250 feet above the sea, and this inconsiderable 
height must have been less when the shelly beds of Navy Point (contem- 
poraneous with those of Jamaica and San Domingo) were formed. That 
some few of these moUusca and corals are now living in the Pacific, and that 
" the recent allied forms of several more are to be found on the western side 
of America, it will be admitted to be most probable that the completa 
s«)aration of these oceans did not take place until after the commencement 
of the Tertiary period."* 
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The following are the West Indian Miocene Species tabulated by Mr. Guppy, 
having affinities with European Species in the same Deposits, and still 
living or having analogues. / have rearranged them in their islands. 



1 

a 

a 



OS 

s 

o 

1 

► 

.a 

a 

»^ 

S3 



Jamaica 



■{ 



San 
Domingo. 



§ Cumana - « 



o 
CO 



West Indian Miocene . 

Lucina Pennsylvanica, 

Linn, 
Venus papbia 
Lucina tigrina 



Pezmsylvanica - 

Venos papbia 

puerpera 
Ostrsea Vlrginica 
Bulla striata - 
Pyrula melongena 
Triton gemmatus 
Nassa incrassata 
Venus paphia 
Bulla striata - 
Lucina Pennsylyanica 
tigrina 



European Miocene. 

L. PennsylvanicayPied- 

mont 
V. paphia 
L. tigrina 



UPennsylvanica, Pied- 

mont 
V. paphia 

O. Virginica - 

B. striata 

P. melongena - 

Triton gemmatus 

Nassa incrassata 

V. paphia 

B. striata 

L. Pensylvanica 

L. tigrina 



Living in 
West Indies. 

Do. 

W.L, Red Sea, 
SenegalyMozam- 
biqae, Indian 
seas. 

West Indies. 

Do. 
Indian Ocean. 
North America. 
West Indies. 

Do. 
Philippines. 
Mediterranean. 
West Indies. 

Do. 

Do. 
W.L, R.S., Senc- 
gal,Mozambique, 
Indian seas, &c. 



• Moore, Quart. Journ. Geol. 8oc., vol. xix., pp. 612-51S. 



CascellsriB Moorei 
Cusii mocilifera 
CsHiidarin sablusTigati 

Mitta Uenekeiiii 
Columbella gradata 
Crihenca planiriets 
CljrpeasUir elMptious 
Tjphii alfltoi ,- 
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S a I'erionB Bimilima 

|t"| t Typhis alatna - 

.Sol llilra Ilenekenii 



Caoccllam Moorei • 

FuGiolaria Tarbel liana 
Penona siiulIiniB 
Cancellaris Moorei . 

" Ficuia earbasea - 
Peclen Moretoni 
Cidflri* melitPlisi* 
Cljpeaater elliptic 




T. a£mB, Eiobw. 
M. scrubicotata, Brocclii 
T. sobtaleoEia, Sharpe- 
C. ampuUacca, Broccbi 



F. Tacbellisna, Goatcl • j F. fl 
C. umpullacea, Brocchi 



C. striata, M«dilvrT»aeui. 
P. clalhrntni, Madaguear. 
M. filutB, Eulem seas. 

C. Erydna, Ceylon. 

C, Australasia, Euleni aeat. 

T. pionatus, „ 

C. cBDoeliats. MadagMcu. 

C. clalhiata „ 

T, piimULks, Easleni k 

M. fijosa 

T. ephippuiD,lDiliaii Ocean. . 



- , C.Anstnlula, Battem seM. 
- I Limg in Esilero seai. 



Mr. Guppy has &Isa noticed a general or certain relationship between the 

recent faunas o/the lira sidet of the isthmus of PaltunB, and the foi! owing Hat of 
ncorl; identical speclea or furms, so ncaily allied as to scarcely allow of their 
separation, will illustrate this generalization : — 

C^thtea Dione. West India - ' ■' " 

Modiola Braiiliensia 



a Dione. 
■& patula 
a Braiilit 
Mactra Bimilis 
Purpura undata 



, „ P. biserialis, Panama. 

, „ P. nodosa „ 

Area illota „ „ A. Talx^ensis „ 

„ Adainai „ „ A. aolida u 

DoubtleHS the liat may be ffreatly added to, not being, or intended to b^ as 
Mr. tiuppy states, an "eibauBtive one," but given to show, ea baaed xtpoa 
the bjpotbesis of a partial migration from one area to another, the value of the 
a£Bnitiea of species, once oocupfing a wide and continuous area or sea bottom, 
but now separatedb^asubsequentlf elevated barrier, and reduced to a narrower 
and more circumscribed, jet equally important, area for observation. The two 
tables thus constructed by Mr. Gupp^,* J have slightly modified as to fbtm or 
arronKement so a« to show the groupmg of species m gne special area or island, 
and to more readily complete the fauna of the Miocene eeries in either of the 
islands selected for comparison with equivalent deposits in other regions as 
well as their living onalogues near or remote. Mr. Guppy arrived at certain 
general conclusions upon the distribution and affinities of the MuUuica with 
rektion to other and remote areas, which appear so sound and conclusive that 
I cannot avoid here making use of them; indeed, the investigation of all 
Palaeontologists into the history of the West Indian islands, have led to the 
same general conclusions, the restarehes of Mr. Carrick Moore, Dr, Duncan, 
Prof. Rupert Jones, Mr. Guppy, and ourselves, all tending to the same 
generalizations, and whatever fi^roup of organisms have come under the notice 
of the Eeveral authors above namea, the result as to affinities and migration, 
distribution, and correlation arc the same, and I have only to refer to theii 



• Qiiait. Jouni. Gtol. Soc., toI. iiii. pp, S8S-689. 
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individual labours to attest this. Long ago Mr. Carrick Moore in his report 
cm the San Domingan sheila,'*' mentioned that certain forms were " identical 
** with species now living in the Pacific, and that the nearest analoffues of 
** several others were to to found in the Pacific and not in the Atlantic Ocean." 
Hie same learned author on revising his investi^tions in 1863, when ex- 
amining the collection made by Mr. Lucas Barrett m Jamaica, comes to the 
4Bame conclusion, stating that tne series then before him "presented the same 
** featmres, for although all the gDecimens I have ideniijiea with recent shells 
" are now Iwing in the West Inaian seas, yet the affinities of several others 
** are decidedly with shells of the Pacific Ocean,** He then mentions a Venus 
belonging to a group now confined to Australia, a Corhula scarcelv distinguish- 
able from C. modesta, Philippine Islands, a Pleurotoma very near if not identical 
with P. nifferrima, Panama, &c. He then renews his conjecture " that the 
** separation between these two seas may not have been so complete in early 
** Tertiary times as at present.f 

Dr. Duncan's researches amongst the C. N. £. coral fiftuna of the West 
Indies and Pacific, &c. (loc, cit.)^ relative to the affinities and distribution of 
species, is even more intunate th m that indicated by the moUusca. 

Mr. Guppy at the close of t lis paper " on the Relations of the Tertiary 
" Formations of the West Indie 3,"t states his views and conclusions, believing 
that " from the distribution of fossil and recent species it is highly improbable 
'' that the West Indian Miocene forms reached the locaUties(W. Indies) where 
** they now occur as fossils by way of the isthmus of Panama, or by an easterly 
** route from Europe, or from the Indian seas." 

He, secondl]^, states, " that it is probable that there was during the early and 
" Middle Tertiaries such a connexion between the two shores of the Atlantic as 
" admitted of the migration of organized beings from one side to the other 
'* although the continents may not have been absolutely joined.'' He 
believes also, "that we have not sufficient evidence to justify any positive 
^' assumption as to the particular direction in which the migration of species 
^' took place, or whether the origin of the tvpical forms of the Miocene was on 
'* the western (American) or the e-astem (European) side of the Atlantic, or 
" from any point in the intermediate region." On the whole it appears from 
his moluscan researches "that the balance of evidence appears to be m favour of 
** the view that there was migration from the western to the eastern side of the 
'' Atiantic." The theory or hypothesis of the Miocene Atlantis is undoubtedly 
upheld in a modified form by Mr. Guppy, ancf I am scarcely at liberty here to 
discuss that remarkable yet probable condition which msy have existed sub- 
sequent to the deposition of tne American and European £ocene deposits and 
changes which followed the close of the Miocene of Europe and the West. We 
cannot doubt that the Miocene of the Carribean area belongs and must be 
included in the great interval of time above mentioned, and may be geologically 
considered synchronous. We need not however insist upon strict contempo- 
raneity, but, through the doctrine of homotaxis, assume neither the commence- 
ment nor termination of the Miocene period as indicated by organic types and 
physical changes to have been simultaneous in the European and Carribean 
areas, yet holding a definite and distinctive place in this epoch of the world's 
history. 

The theory of a Miocene Atlantis, as propounded by linger and advocated 
by Prof. Heer, from the abundance of American genera of plants found in the 
Miocene deposits, was suggested from the fact that the present basin of the 
Atlantic was occupied by land over and on which the Miocene flora flourished 
and passed or migrated either to the east or west. ITiis hypothesis derived 
much support from the fact that it is the eastern or Atlantic side of N, America 
(nearest to and facing Europe) which presents the greatest number of plants 
(forms) analogous to the now well known Miocene flora. Mr. Bentham sug- 
gested, however, and in which he was followed by Dr. Asa Gray, who has 
laboriously argued that it was equally if not far more probable that the flora 
instead of reaching Europe by the shortest route {over an imaginary non-proven 
Atlantis) migrated in an opposite direction and passed (during an immense 



* Qiuurt. Joum. Geol. Soc., toL ix. p. 132. 
t Quart Joura. Oeol. Soc., voL xiz. p, 512. 
i Qiuurt. JourxL Geol. Soc., vol. xxU. p. 6S9. 
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poiod of time) ktok America and the whole of Asia, or from east Ic 
ihaA fimtn the Americ&n continent etutwiml to Eaiope and Asia. Phjwatbi^ 
would. I doubt not, adopt the views of Dr. A. Gm; &s iovoMD^ less amount of 
chnngc in the {ihvsical gcof^phj- of the tropical and sub-tropinl tc^una of the 

Elobe during ana since the close of the Miocene period. Prof. Edward Forbta 
clioved there wna an extension westward of the European and North .UrioM) 
contin ent down to the Pliocene period, and late West Indian resean^es go tat 
to lubstantiatc the view of this distinfcuisbed natuialiit. Sir Charles hfSi, aa 
the other band suftt^ests that if instead of *' aisiKning nn almost historical date 
" to a continental condition of the area between Europe and .Africa and the 
" southern states of N. America such as might realize the idea or &ct of 
" the Atlantis we could look back through the whole intprpal of time which 
" scpuates us from Cretaceous or Kocene periods we might then freely grant 
" as geoloeista any amount of change tlukt may be required in Ihe poutiou of 
" land and sea." Again, " it is the enormous depth and vridth of the Atlan^ 
" which lessens the bT{wthexis of a migration of plants fitted for or adi^itcd 
" to a sub-tropical climale in the un|)er miocene period froni America to 
" Europe by a direct Murse from West to East," Another theoiy may be 
adopted which would account for the niiaration of the /iora or fauna iii part 
common to American and European Miocene, and one which lesKns tlu 
difScnlty still more, vh., that of an extension from East to West smosb Norttij 
America by way of Kamtschatka and the now Alutian Islands, theucc to Japalli 
and China, mif^ation still continuing across Asia to Europe. 

According to the researches of Heer in his " Tertiary I'lota of Sn-itierland 
and the analrais of his labours by Professor Oliver, we know of about 800 
species referable to V.I6 k^'"^'^ ■'f pl^"^" >" *^^ Miocene flora of Swittcrlaod.* 
Heer in support of the Atlantis theory has pointed out that certain American 
genera are common to the 3fioc«ie of Europe, and to the flora of the iiJanda of 
Madeira, Porto Santo, and aUo to that of the Canaries and Azores. Had the 
generic value of the flora of the lattQ group been greater much weight would 
have been att.iched to these iHews ; then we may have fairly anjaed for the 
" last remnants ofalost conliiient, over which a eontinuoui (ojjelalion once 
" ranged from West to EMst;"Daitis Hecrnames four genera, vi?,., Oreoi/'i/iAne, 
Clethra, Bvttropogon,\Cedronella, &c. aa occniring in and conmion to America 
and these islands. The same learned author giveA an ideal map rnutaentinK 
the Atlantis as a large tract of Ian d almost equal to Europe and in that part of 
the Atlantic now the broadest and deepest ; t ■* ""^^ l^ng ago suggested \tj 
Darwin that there may have been "continuous land between eastern America 
" and western Europe in the Pliocene period, over which many plants by alowly 
" advancing growth migrated," and along the shores of which the molluscaa 
and coral fauna may have been borne from one region to another before the 
Glacial period. It must be admitted that a continent so situated up to the 
close of the Miocene period, possessing American types and, as now seen in the 
Miocene beds at CEningen, must require and would imply a vast amount of 
subsidence and in a cotaparaliBely short period of time, geologically speaking. 
Sir Charles Lyell in commenting upon this says, " if we were called upon to 
'■ imagine that the Miocene flora originated in the southern United States in 
" Georgia and the Carolines for example, and that they made their way over- 
" land westward for a distance of 16,000 miles to Europe, we might conceive 
" such a migration to be performed in a mere fraction of the period, which 
" would take to convert Africa or North .America into an ocean as deep as the 
" Atlantic." The theory tbtn which would derive the American tvpes from 
the east coast rather than from the nest seems the most natural, anif acquires 
additional claims from our investigations of the fossil corals and shells added 
to the plants. 1 have before referred to Mr. J. Carrick Moore's views upon 
the affinities and relation of the San Doniiagan Miocene shells to those of 
Eurojie, as well as some linng forms in the Atlantic and Pacific, and which 
led him to believe that there had been a channel in Miocene times through 

• It musHie rcmoinbsKd th»l I only rsfcrlo tliphypolhcstsof iiinior™e Allniitis aa bfariiil 
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what is now the isthmus of Panama by which the mollusca could have migrated 
from one ocean to another ; ** such an hypothesis," he observes, " will be the 
" more readily accepted when we consider that the isthmus nowhere attains 
*' an elevation exceedmg 1,000 feet, which is not one half the height to Which 
*' the marine Miocene strata of San Domingo have been uplifted since their 
** deposition."* Similar influences I have shown have been drawn by Dr. 
Duncan from his researches into the corals of San Domingo, Antigua, 
Jamaica, Barbadoes, and other islands of the Antilles ; they are most un- 
equivocally allied to the corals of the Faluns of Vienna, Bordeaux, Dax, Turin, 
and Saucats, while at the same time the forms are those of the Pacific and not 
of the Canibean sea and Atlantic. Dr. Dimcan concludes therefore that there 
was not only no isthmus of Panama, but also that there was no great barrier of 
land or Auantic continent separating the Miocene seas of Europe from the 
contemporaneous seas of the West Indies.t The researches of Mr. Guppy 
into the mollusca of Jamaica, and the West Indies tend equally to the same 
generalizations. I have drawn largely upon these resources, and the researches 
of the above and before oft-named authors, to whom we are indebted for all we 
know upon the distribution of the West India invertebrata. 

* Qunrt. Joum. Geol. Soc., voL iv. p. 43. 
t Quart. Joum. G^. Soc, vol. ziz. p. 46S. 
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